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Abt,  I. — Results  derived  from  an  examination  of  the  United  States 
Weather  Mapsfiyr  1872,  78,  and  74 ;  by  Elias  Loomis,  Pro- 
fessor of  Natural  Philosophy  in  Yale  College.  Third  paper. 
With  Plate  L 

[Bead  before  the  National  Academy  of  Sciexioee,  Waahington,  April  20,  1876.] 

In  this  Journal  for  July,  1874,  I  gave  the  average  direction 
of  storm  paths  and  the  velocity  of  progress  for  eacn  month  of 
the  year  as  deduced  from  314  cases  in  1872  and  73.  I  have 
made  a  similar  examination  of  the  weather  maps  for  1874,  and 
now  present  the  results  derived  from  171  cases  for  that  year, 
together  with  the  average  results  derived  from  combining  all 
the  observations  of  the  three  years,  making  in  the  aggregate 
485  cases. 


January 
February 
March  .. 

April 

May 

June 


July 

Anguat 

September. 
October... 
Norember . 
December  . 

Tear, 


Reealtt  for  1912  A  TB. 

Beeoltt  fbr  1874. 

Resalt«  for  8  years. 

Conreeof 
etorm. 

Velocity 
Inmllet 
per  hour. 

28-6 

Cotuve. 

Velocity. 

Coarse. 

Velocity. 

N. 86»  B. 

N.74*'B. 

230 

N.srE. 

26-7 

76 

310 

70 

33-9 

74 

320 

79 

30-8 

86 

29-8 

81 

30-6 

74 

26-6 

68 

31-4 

72 

27-6 

78 

24-2 

76 

22-2 

77 

23-5 

93 

21-2 

81 

22-4 

89 

21-6 

102 

24*4 

88 

26-9 

97 

24-9 

86 

17-7 

86 

19-9 

85 

18-4 

78 

22-8 

70 

231 

76 

22-9 

69 

24*4 

84 

28-5 

74 

26-8 

80 

28-3 

74 

30-3 

78 

290 

84 

27-6 

81 

32-7 

83 

29-3 

N.  %r  E. 

25-6 

N.78°B. 

26-9 

N.81*K 

26-0 

Am.  Joub.  Sci.— Thibd  Sksibs,  Vol.  X,  No.  65.— July,  1875. 


.  i   ..    ,   JK  Loomis — Reaults  from  an  examination  of  the 

•    •••••••••• 

Th"e  ft^efa'gd  ccrurse  of  tlie-storma  in  1874  was  four  degrees 

more  northerly  than  for  the  two  preceding  years,   and  the 

average  velocity   was   1*8   miles  per  hour  greater;  but  the 

change  both  in  the  direction  ana  velocity  depending   upon 

the  season  of   the  year  was  similar  to  tnat  before  noticed. 

According  to  the  combined   results  derived   from   the  three 

J  ears  observations,  the  course  of  storms  is  most  southerly  in  \ 
ulv,  and  most  northerly  in  April  and  October,  the  mean 
difi^rence  between  the  extreme  months  amounting  to  26^ 
The  velocity  of  progress  is  greatest  in  February,  and  least  in 
August,  the  former  exceeding  the  latter  by  74  per  cent  In 
onlyone  instance  was  the  course  of  a  storm  for  an  entire  diy 
directed  toward  a  point  west  of  north.  This  occurred  on  thie 
18th  of  April,  in  the  case  of  a  storm  which  originated  in  the 
Gulf  of  Mexico,  and  whose  course  for  one  day  was  13**  wert 
of  north.  The  most  southerly  direction  for  the  year  occoned 
in  the  case  of  the  storm  of  Aug.  21st,  whose  course  for  one 
day  was  K  168°  K,  or  S.  W  K,  a  directional  most  exacdj 
opposite  to  that  of  the  storm  of  April  18th. 

The  most  rapid  progress  of  a  storm  center  observed  in 
one  day  occurred  Feb.  22nd,  being  1280  miles,  or  58*8  miles 
per  hour;  and  the  least  velocity  occurred  Aug.  21st,  being 
228  miles  in  24  hours,  or  9*5  miles  per  hour. 

These  are  the  results  derived  from  observations  made  at 
intervals  of  24  hours.  If  we  make  the  comparison  at  intervals 
of  eight  hours,  we  shall  find  much  greater  variations  in  respect 
to  both  direction  and  velocity.  According  to  the  monthly 
maps,  published  under  the  direction  of  the  Chief  Signal  Officer, 
from  the  7th  to  the  11th  of  May,  1874,  the  path  of  a  storm 

center  situated  about  800  miles  west 
of  Lake  Superior  was  such  as  is  rep- 
resented by  the  annexed  diagram; 
where  the  figures  above  the  curve  line 
show  the  days  of  the  month,  and 
those  below  1,  2,  8,  indicate  respect- 
ively the  7.85  A.  M.,  485  P.  M.  and 
11  p.  M.  observations.  It  will  be 
perceived  that  the  direction  of  the 
storm's  progress  changed  more  than  180°  in  24  hours,  and 
on  the  morning  of  the  11th  the  center  of  the  storm  was  distant 
less  than  100  miles  from  its  position  on  the  morning  of  the  9th. 
If,  then,  we  regard  the  actual  motion  of  the  storm's  center  from 
hour  to  hour,  as  remarked  in  my  former  article,  we  find  that  the 
storm  path  may  have  any  direction  whatever,  and  the  velocity 
of  progress  may  vary  from  15  miles  per  hour  toward  the  west, 
to  60  miles  per  hour  toward  the  east. 


Unitrd  aStatai  WeaOur  Maps/or  1872-1874.  8 

Divmal  inequality  in  theprogre»»  o/ttormt. 
In  order  to  ascertain  whether  the  progress  of  storms  is  uni- 
inn  tbroughout  the  entire  day,  I  availed  myself  of  the 
lonthlv  maps  issued  by  the  Signal  Service  Bureau.  These 
naps  ;Aiow  the  position  of  the  storm  centers  for  three  hours 
hf  the  day,  viz :  at  7,36  A.  M.,  which  is  designated  by  (1) ;  at 
L.S5  P.  K.,  which  is  designated  by  (2) ;  and  at  11  p.  h.,  which 
s  designated  by  (3).  On  each  storm  track,  the  distance  from 
1  U)  2,  from  2  to  3.  and  from  8  to  1  (of  the  next  daj),  was 
arefullv  measured  on  :i  scale  of  inches,  and  these  distances 
rere  afterward  reduced  to  miles  by  computation.  The  total 
lirtance  traveled  by  a  storm  center  during  each  interval  was 
divided  by  the  number  of  hours  in  the  interval,  and  thus 
;he  hourly  velocity  of  progress  obtained  for  three  different 
fiortions  of  the  day.  The  following  table  shows  the  average 
resQltaoftbie  comparison  for  the  storm  paths  for  1873  and  1874. 
rhe  numbers  given  in  column  second  represent  the  average 
hourly  velocity  in  miles  for  the  interval  from  7.85  A.  i\.  to 
1.35  P.  H. ;  the  numbers  in  column  third  for  the  interval  from 
4.S5  P.  u.  to  11  p.  M.  ;  and  the  numbers  in  column  fourth 
represent  the  velocity  from  11  P.  M.  to  7,35  a.  m.  of  tJie 
following  day. 


1 1-3 1  2-3    3-1  j; 

1-3  1  2-3  1  3-1 

Jan. 
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35U  31-9 

2..! 

From  this  table  it  appears  that  the  average  velocity  of 
siorms  from  4.35  P,  M.  to  11  p.  m.  is  about  25  per  cent  greater 
ihao  it  is  for  the  remainder  of  the  day.  This  excess  varies 
li)r  the  different  months,  ranging  from  14  to  32  per  cent,  but 
in  each  month  the  most  rapid  progress  occurs  during  the  same 
portion  of  the  day. 

This  diurnal  inequality  is  doubtless  connected  with  a  diurnal 
inequality  in  some  one  and  perhaps  several  of  the  other 
meteorological  elements.  Ita  maximum  value  apparently  oc- 
:urs  alM>ut  7  p.  M.  Now  this  is  not  the  hour  of  the  maximum 
Force  of  the  wind,  nor  of  the  maximum  or  minimum  tempeni- 
;are,  and  hence  it  may  be  presumed  that  the  inequality  does 
lot  depend  directly  upon  the  velocity  of  the  wind  nor  npon 
he  abwlute  temperature.  This  hour  (7  P.  M.)  is,  however,  the 
ime  when  the  temperature  of  the  day  is  declining  most  rapidly. 
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and  this  condition  must  be  favorable  to  a  rapid  extension  of 
the  rain-area  in  front  of  a  storm.  When,  at  a  given  place  in 
front  of  a  storm  center,  a  system  of  causes  is  in  operation 
which  is  soon  to  result  in  a  fall  of  rain,  the  ordinary  change  of 
temperature  at  evening  must  accelerate  the  commencement  of 
the  rainfall ;  that  is,  must  extend  the  rain-area  more  rapidly, 
and  this,  we  have  seen  in  a  former  article  (this  Jour.,  vol.  viii, 
p.  8),  must  increase  the  velocity  of  the  storm's  progress. 

This  extension  of  the  rain-area  in  front  of  a  storm  does  not 
perhaps  necessarily  imply  an  increase  in  the  average  rainfall 
for  that  part  of  the  day ;  nevertheless,  I  have  endeavored  to 
determine  whether  there  is  a  diurnal  inequality  in  the  &11 
of  rain.  For  this  purpose  I  first  examined  the  observations 
made  at  Girard  College,  Philadelphia,  from  1840  to  1845,  but 
found  only  seven  months  (viz :  Jan.,  March,  June,  July,  Aug., 
Sept,  Oct,  1843)  in  which  the  self-registering  rain-gauge  is 
reported  to  have  been  in  good  condition.  In  the  following 
table,  column  second  shows  the  aggregate  amount  of  rain  at 
Philadelphia  for  each  hour  of  the  day  during  these  seven 
months. 

RainfaU  at  Philadelphia. 


Boor. 

Bain, 
Inches. 

Arernir^* 

Bonr. 

Bain, 
InehM. 

ATerage. 

Midnight 
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0-869 
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0-914 
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0-748 

•917 

1  P.M. 

•783 

•861 

2 

-398 

•826 

2 

1438 

1036 

3 

•666 

•636 

3 

0^869 

1-152 

4 

-686 

•677 

4 

1-727 

1-266 

6 

•684 

•731 

6 

0945 

1-234 

6 

•949 

•716 

6 

1-346 

1-680 

7 

-671 

•733 

7 

1-286 

1-310 

8 

-688 

•822 

8 

2^598 

1-206 

9 

•771 

•802 

9 

0376 

1-165 

10 

1-133 

•741 

10 

-427 

1-236 

11 

0-848 

-780 

11 

1-140 

0-865 

As  these  numbers  show  considerable  irregularities,  I  have 
taken  the  average  of  each  successive  five  numbers  in  column 
second  and  set  down  the  results  in  column  third.  These 
resulting  numbers  show  a  pretty  steady  progress  from  a  mini- 
mum at  3  A.  M.  to  a  maximum  about  6  P.  M.,  and  from  thence 
a  steady  decline  to  the  following  minimum.  The  maximum  is 
nearly  2i  times  the  minimum,  although  the  former  is  made  too 
small  and  the  latter  too  great  by  the  mode  of  reduction 
employed.  It  seems  probable,  therefore,  that  the  diurnal  in- 
equality in  the  rainfall,  as  indicated  by  these  observations,  is  a 
law  of  the  Philadelphia  climate,  and  we  may  presume,  there- 
fore, that  it  is  a  law  for  the  immediate  vicinity  of  Philadelphia. 

I  next  examined  the  observations  made  at  the  signal  service 
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for  Sept,  Oct.,  and  Nov.,  1872,  these  being  the  only 
for  which  the  observations  have  been  fully  published, 
nfined  the  comparison  to  those  stations  which  are  north 
55°.  The  total  rainfall  for  a  month  at  all  the  stations 
the  parallel  of  85°  was  determined  for  each  of  the 
tervals  into  which  the  day  is  divided ;  these  results  were 
by  the  number  of  days  in  the  month,  giving  the  aver- 
y  fall  for  each  of  these  intervals ;  and  these  last  results 
ided  by  the  number  of  hours  in  the  corresponding  inter- 
ns thus  the  average  hourly  rainfall  for  all  the  stations 
5  three  portions  of  the  day.     The  following  is  the  final 

Hourly  rainfaU  cU  the  S.  S.  Stations. 

1-2  2-3  3-1 

>tember        0*244  inch         0.308  inch         0*288  inch 
itober  -174  -200  -192 

►vember  'ISS  •143  '180 


tan  0-191  0-217  0*220 

numbers  indicate  that  the  average  rainfall  for  the  sta- 
iployed  is  nearly  uniform  throughout  the  day.  If, 
3re  is  a  decided  diurnal  inequality  in  the  rainfall  at 
phia,  it  seems  probable  that  for  other  parts  of  the 
the  maximum  takes  place  at  a  diiferent  hour,  so  that 
I  the  aggregate  for  a  series  of  stations  stretching  across 
inent,  the  total  rainfall  is  nearly  uniform  for  all  hours 

ay. 

British  Government  has  published  the  hourly  observa- 

rainfall  for  eleven  months  of  the  year  1874  at  seven 

viz :  two  in  Ireland,  two  in  Scotland,  and  three  in 
.     From  these  observations  it  may  be  inferred  that  not 

absolute  amount  of  rain,  but  also  the  time  of  maxi- 
jpends  very  much  upon  the  locality.  In  the  aggregate 
even  stations  there  are  indications  of  two  daily  max- 

at  5  in  the  morning,  and  the  other  at  7  in  the  evening, 
lima  near  noon  and  midnight;  but  since  the  fall  of  rain 
dent  upon  such  a  variety  of  causes,  it  is  hazardous  to 
jneral  conclusions,  except  from  a  long  series  of  ob- 
is. 

Iitfluence  of  rainfall  upon  the  course  of  storms, 

ormer  paper  (this  Jour.,  vol.  viii,  p.  4)  I  endeavored  to 
3  connexion  between  the  velocity  of  a  storm's  progress 
extent  of  the  rain-area  on  the  eastern  side  of  the  storm, 
nade  a  similar  comparison  of  the  observations  of  1874, 
present  the  results.     The  number  of  cases  suited  to 
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this  comparison  in  1874  was  80;  and  I  have  divided  them 
into  four  equal  classes,  the  first  division  embracing  those  cases 
in  which  the  prosress  of  the  storm  in  one  day  was  at  least  855 
miles;  the  second,  those  cases  in  which  the  progress  was  from 
855  to  665  miles  ;  the  third,  from  665  to  490 ;  and  the  fourth 
embracing  the  cases  in  which  the  progress  was  less  than  490 
miles  in  one  day.  In  the  following  table,  columns  one  and  two 
show  the  results  heretofore  published,  derived  from  the  obser- 
vations of  1872  and  78:  columns  three  and  four  show  the 
results  derived  from  the  observations  of  1874,  while  columns 
five  and  six  show  the  results  derived  from  combining  the 
observations  of  the  three  years. 


OtM.ofiraandlS. 

Obe.ofl874. 

8  years  obs. 

Velocity 
InmllM 
per  hour. 

Extent  of 
rAln*«rea 
In  miles. 

Velocity. 

Raln-area. 

Velocity. 

Rain-area. 

38-8 
28-6 
21-6 
14-6 

690 
548 
603 
366 

42-7 
30-7 
23-7 
170 

740 
609 
611 
535 

40-1 
29-2 
22-3 
16-3 

640 
668 
639 
422 

Although  the  velocity  of  progress  does  not  appear  to  be 
strictly  proportioned  to  the  eastward  extent  of  tne  rain-area 
(for  the  observations  are  seldom  sufBcientlv  numerous  to  in<fi- 
cate  precisely  the  extent  of  this  area,  and  ft  is  plain  that  there 
are  other  causes  which  contribute  to  influence  the  result),  yet  I 
think  it  is  well  established  that  an  unusual  extension  of  the 
rain-area  is  generally  accompanied  by  a  velocity  of  progress 
greater  than  the  mean.  The  result  of  the  three  years*  observa- 
tions shows  the  average  extent  of  the  rain-area  eastward  from 
the  center  of  the  storm  to  be  542  miles.  When  the  eastern 
extent  of  the  rain-area  is  100  miles  greater  than  the  mean,  the 
hourly  velocity  of  the  storm's  progress  is  increased  13'7  miles: 
but  when  the  eastern  extent  of  the  rain-area  is  100  miles  leas 
than  the  mean,  the  hourly  velocity  of  the  storm's  progress  is 
diminished  9 '5  miles. 

I  have  also  determined  the  influence  of  the  rain-area  upon 
the  direction  of  the  storm's  path,  as  shown  by  the  observations 
of  1874,  in  the  same  manner  as  described  in  my  former  paper 
(this  Jour.,  vol.  viii,  p.  5).  The  following  table  shows :  first, 
the  results  heretofore  published ;  second,  the  results  derived 
from  the  observations  of  1874 ;  and  third,  the  results  derived 
from  combining  the  observations  of  the  three  years. 
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obt.orianMid'it. 

OtM.ofl«M. 

Obs.  of  three  jt&n. 

Covneof 
Storm. 

Axil  of 
BaiD-ftre*. 

Cooneof 
Slorm. 

Axis  of 
Baln-ftreft. 

Coarse  of 
Storm. 

AziBOf 

Bain-area. 

N.    40' B. 
N.  116  B. 

N.    53"  B. 
N.  118  B. 

N.    53' R 

N.  100  £. 

1 

N.    54»E. 
N.  109  E. 

N.    44»B. 
N.  Ill  E. 

N.    63"  E. 
N.  115  E. 

From  the  result  of  three  years*  observations,  it  appears  that 
hen  the  course  of  a  storm  is  most  northerly,  the  axis  of  the 
in-area  is  inclined  to  the  storm's  path  9°  toward  the  south ; 
at  when  the  course  of  a  storm  is  most  southerly,  the  axis  of 
le  rain-area  is  inclined  to  the  storm's  path  only  4**.     If,  then, 

I  any  case  we  can  learn  the  precise  limits  of  the  rain-area 
bout  a  storm-center,  we  ought  to  be  able  to  predict  with  con- 
tlerable  confidence  the  direction  and  velocity  of  the  storm's 
rogress. 

nfifience  of  a  neighboring  area  of  high  barometer  upon  the  pro- 

grese  of  a  storm. 

In  order  to  determine  the  influence  of  a  neighboring  area  of 
igh  barometer  upon  the  progress  of  a  storm,  I  selected  all 
Kwe  cases  in  which  a  weather  map  showed  both  a  storm  cen- 
r  and  an  area  of  high  barometer.  I  then  divided  the  cases 
ito  eight  classes,  according  to  the  direction  of  the  center  of 
igh  barometer  from  the  center  of  low  barometer.  From  the 
!nter  of  low  barometer  I  drew  eight  radii,  making  with  each 
ier  angles  of  45°,  and  so  situated  that  two  of  the  octants 
lould  be  bisected  by  a  meridian  line.  These  octants  are  desig- 
ited  by  the  terms,  north,  northeast,  ejist,  etc.  A  large  sheet 
r  paper  was  then  ruled  with  appropriate  divisions  for  each  of 
le  octants,  and  when  the  area  oi  high  barometer  was  on  the 
)rth  side  of  the  storm  center,  the  velocity  and  direction  of  the 
orm's  path  were  entered  in  the  column  headed  north.  I  pro- 
dded m  like  manner  with  each  of  the  cases  in  succession. 

II  average  was  then  taken  of  the  directions  and  velocities  in 
e  several  columns. 

The  following  table  shows  the  result  of  this  comparison  for 
$72,  '73  and  74.  Column  1st  shows  the  direction  of  the  area 
high  barometer  from  the  storm  center;  column  2d  shows 
e  number  of  cases  employed  ;  column  3d  shows  the  average 
loci ty  of  the  storm's  progress;  and  column  4th  shows  the 
rection  in  which  the  storm  advanced. 
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Direction 

of  hlgb 

barometer. 

Ko.of 
Casee. 

Velocltj 
of  Storm. 

Dlrectloii 

ofStorm- 

path. 

North 

23 

260 

N.  68"  E. 

N.B. 

39 

26-4 

64 

East 

90 

26*4 

83 

aE. 

76 

29-6 

90 

South 

26 

30-3 

93 

aw. 

20 

261 

81 

West 

37 

28*8 

70 

^.W. 

19 

28-7 

62 

The  influence  of  a  neighboring  area  of  high  barometer  upon 
the  velocity  of  a  storm's  progress  is  not  very  decided,  neverthe- 
less the  observations  indicate  that  when  the  high  barometer  is 
on  the  east  side  of  the  storm,  the  velocitv  of  tne  storm's  pro- 
gress is  diminished  eight  per  cent ;  ana  that  the  velocity  is 
increased  by  about  the  same  amount  when  a  high  barometer  is 
situated  on  the  south  side  of  the  storm. 

The  effect  of  an  area  of 
high  barometer  upon  the  di- 
rection of  a  storm's  progress 
seems  to  be  more  accided, 
the  course  of  the  storm  being 
most  northerly  when  the  high 
barometer  is  on  the  northeast 
side,  and  most  southerly 
when  the  high  barometer  fs 
on  the  south  or  southeast 
side  ;  in  each  case  the  storm- 
path  is  deflected  toward  the 
center  of  high  barometer. 

By  referring  to  my  former 
article  (this  Journal,  vol.  ix,  p. 
2)  it  will  be  seen  that  on  which- 
ever side  of  a  storm  center  an 
area  of  high  barometer  is  sit- 
uated, both  systems  tend  to  im- 
press nearly  the  same  direction 
upon  the  intermediate  air.  It 
seems,  therefore,  that  the  imme- 
diate effect  of  an  area  of  high 
barometer  must  be  to  extend 
the  area  of  the  wind  which  be- 
longs to  that  side  of  the  storm, 
and  probably  also  to  increase 
the  velocity  of  the  wind  upon 
that  side  of  the  storm  whicn  is 
toward  the  high  barometer.  If,  then,  the  high  barometer  is  on 
the  southeast  side  of  the  storm's  center,  the  south  wind  which 
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belongs  Xo  that  side  of  the  storm  should  extend  to  a  greater 
distance,  and  probably  blow  with  increased  force,  which  would 
cause  increased  rainfall  upon  that  side,  and  the  storm's  path 
would  incline  in  that  direction.  In  like  manner,  if  the  nigh 
barometer  were  on  the  north  side  of  the  storm's  center,  the 
increased  precipitation  on  that  side  should  cause  the  storm's 
path  to  incline  more  to  the  northward. 

It  might  be  supposed  that  the  same  course  of  reasoning 
would  lead  us  to  conclude  that  a  storm's  progress  should  be 
most  rapid  when  there  is  an  area  of  high  barometer  on  its 
eastern  side.  To  this  it  may  be  answered,  that  although  the 
fall  of  the  barometer  in  such  a  case  should  be  more  rapid  than 
usual,  still,  as  the  barometer  starts  from  a  point  unusually 
high,  the  fall  must  continue  for  a  proportionally  longer  time 
before  the  minimum  is  reached.  The  same  consideration  may 
in  part  explain  why  the  progress  of  a  storm  is  not  as  much 
accelerated  by  a  high  barometer  on  the  northeast  side  as  it  is 
by  a  high  barometer  on  the  southeast  sida  In  the  former  case, 
the  high  barometer  is  nearer  to  the  track  which  the  storm  is  to 
pursue,  and  there  must  be  a  greater  fall  of  the  barometer  before 
the  minimum  is  attained. 

Form  of  the  isobaric  curves. 

In  my  first  article  (this  Jour.,  vol.  viii,  p.  11)  I  gave  some 
comparisons  illustrating  the  form  of  the  isobaric  curves  about 
a  storm  center,  as  shown  by  the  weather  maps  of  1872  and  '78. 
I  have  made  a  similar  comparison  for  the  storms  of  1874,  and 
with  the  following  results :  The  number  of  cases  found  suited 
to  this  kind  of  comparison  was  75.  In  35  of  these  cases  (that 
is,  47  per  cent  of  the  whole)  the  major  axis  of  the  isobar  meas- 
ured was  at  least  double  the  minor  axis.  In  15  cases  (that  is, 
20  per  cent  of  the  whole)  the  major  axis  was  at  least  three 
times  the  minor  axis ;  and  in  5  cases  (that  is,  7  per  cent  of  the 
whole)  the  major  axis  was  at  least  four  times  the  minor  axis. 
The  average  form  of  the  isobars  about  a  storm  center  may  be 
said  to  be  an  irregular  oval,  whose  length  is  nearly  double  its 
breadth.  In  order  to  give  a  more  distinct  idea  of  the  form  of 
these  curves,  I  have  selected  the  storm  of  March  29,  1873,  and 
have  represented  several  of  the  isobars  on  the  accompanying 
chart,  Flate  I.  It  will  be  seen  that  the  longer  diameter  of 
these  curves  is  nearly  three  times  the  shorter  diameter.  The 
arrows  show  the  direction  of  the  wind  at  the  signal  service  sta- 
tions, and  the  force  of  the  wind  is  partially  indicated  by  the 
length  of  the  arrows ;  a  length  of  04  inch  indicating  a  velocity 
of  at  least  20  miles  per  hour ;  a  length  of  0*3  inch  a  velocity  of 
from  10  to  20  miles ;  and  a  length  of  0*2  inch  a  velocity  less 
than  10  miles  per  hour. 
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An  inBpectioD  of  this  map  will  show  that  the  ce&trifag&l 
force  arising  from  the  circulatioD  of  the  wind  arouDd  the  stonn 
center  cannot  be  the  principal  cause  for  the  fall  of  the  barom- 
eter, for  otherwise  toe  form  of  the  isoburs  would  be  more 
nearly  circular. 

With  regard  to  the  direction  of  the  major  axis  of  the  isobars, 
there  is  but  little  tendency  to  uniformity ;  nevertheless,  the 
most  prevalent  direction  is  about  N.  85°  E.,  which  is  almost 
identical  with  the  result  derived  from  the  olwervations  of  187S 
and  73. 

Great  and  tudden  ehanget  of  ttmperatare. 

In  a  former  paper  (this  Jour.,  vol.  ix,  p.  8)  I  called  attention 
to  the  great  and  sudden  changes  of  temperature  fiequently 
experienced  in  the  United  States  and  in  other  parts  of  the 
world,  and  suggested  an  explanation  of  this  phenomenon.  I 
will  now  present  some  additional  facts  bearing  upou  the  same 
question.  In  the  Report  of  the  Chief  Signal  Officer  for  1873 
is  given  the  maximum  and  minimum  temperature  of  each  day 
in  1873  at  40  stations  in  the  United  States  and  Canada.  I 
have  examined  these  tables  to  find  all  the  cases  in  which  the 
difference  between  the  maximum  and  minimum  of  the  same 
day  amounted  to  at  least  40^  The  following  table  shows  all 
the  i^tationa  at  which  so  great  a  difference  was  observed,  and 
also  the  number  of  cases  which  occurred  each  month. 

Diurnal  Cfiange  of  Temperature  nf  40°  and  uptoarde  in  lf)73. 
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An  aateriak  shows  that  observations  for  the  month  indicated 
are  wanting. 

The  number  of  stations  at  which  a  difference  of  40°  between 
the  maximum  and  minimum  of  the  same  day  was  observed  in 
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)73,  is  16,  which  is  40  per  cent  of  the  whole  number  of  sta- 
aaa ;  and  among  the  stations  at  which  so  great  a  difiereace 
as  not  observea,  are  Kingston,  Toronto  and  Montreal,  in 
Etnada,  and  the  summit  of  Moant  Washington  in  New  Hamp- 
lire. 

In  the  Report  ol  the  Chief  Signal  Officer  for  1874  is  given 
le  maximum  and  minimum  temperature  of  each  day  in  1874 
:  107  stations  in  the  United  States  and  Canada.  The  follow- 
ig  table  shows  all  the  cases  in  which  the  difference  between 
le  maximum  aud  minimum  of  the  same  daj  amounted  to  at 
a8t40°. 

Diurnal  Change  of  Temptraiwre  of  40°  and  upwardt  in  1 874. 
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The  number  of  stations  at  which  a  difference  of  40°  between 
the  maximum  and  minimum  of  the  same  day  was  observed  in 
1874,  is  38,  which  is  85  per  cent  of  the  whole  number  of 
stations ;  and  among  the  stations  at  which  so  great  a  differ- 
ence did  not  occur,  are  Kingston,  Toronto  ana  Montreal,  in 
Canada,  and  Pike's  Peak,  at  an  elevation  of  14,092  feet  above 
the  sea. 

From  the  preceding  tables  it  appears  that  throughout  the 
greater  part  of  the  United  States  there  is  occasionally  observed 
a  difference  of  40**  between  the  maximum  and  minimum  tem- 
perature of  the  same  day,  and  there  are  a  few  places  where 
such  changes  are  remarkably  frequent  This  phenomenon 
occurs  most  frequently  at  stations  situated  between  the  Missis- 
sippi River  and  the  Rocky  Mountains,  and  at  the  head  of  the 
list  stand  Colorado  Springs  and  Denver.  Colorado  Springs  is 
situated  on  the  eastern  side  of  Pike's  Peak,  at  an  elevation  of 
5,935  feet  above  the  sea,  and  Denver  is  distant  from  it  about 
60  miles  on  the  eastern  slope  of  the  Rocky  Mountains,  at  an 
elevation  of  5,135  feet 

The^se  cases  of  great  diurnal  change  of  temperature  result 
from  the  ordinary  diurnal  change  combined  with  the  effect  due 
to  the  passage  of  a  great  storm ;  and  the  sudden  fall  of  temper- 
ature, which  frequently  succeeds  a  great  storm,  I  think  cannot 
be  iully  explained  without  admitting  the  sudden  descent  from 
a  great  height  of  air  whose  temperature  is  unusually  low. 
The  proximity  to  mountains  appears  to  fevor  this  sudden 
descent  of  air  from  a  great  height  Colorado  Springs  and 
Denver  are  situated  where  the  upward  and  downward  motion 
of  atmospheric  currents  must  be  uncommonl}'  frequent,  and 
they  surpiiss  all  the  other  stations  of  the  signal  service  in  the 
magnitude  and  suddenness  of  the  changes  of  temperature.  An 
instance  of  this  kind  has  recently  been  reported  which  is  the 
most  remarkable  I  have  ever  known.  I  have  received  a  stAte- 
ment  of  the  facts  from  three  different  sources,  all  of  which 
agree  in  the  main,  but  they  show  differences  of  several  degrees 
of  temperature,  which  ma}'  be  ascribed  to  a  difference  in  the 
exposure  of  the  instruments.  The  most  moderate  statement  is 
that  furnished  by  the  observer  at  the  U.  S.  signal  service  sta- 
tion, and  I  will  therefore  adopt  his  numbers  in  preference  to 
either  of  the  othei's. 

St(prm  of  Jan,  15,  1875,  at  Denver y  Colorado. 

On  the  14th  of  January,  1875,  the  thermometer  at  Denver 
had  been  below  zero  all  day,  with  a  variable  northeast  wind 
At  9  P.  M.  of  that  dav  the  thermometer  was  one  deerree  above 
zero.  The  wind  then  veered  suddenly  to  southwest ;  and  at 
9.15  p.  M.  the  thermometer  stood  at  20° ;  at  9,20  P.  M,  it  stood 
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at  27°;  at  9.80  p.m.,  36";  and  at  9.S6  p.m.  at  40';  after 
which  there  was  but  little  change  till  near  noon  of  the  next 
day.  The  preceding  observationa  show  a  rise  of  the  thermom- 
eter amounting  to  39  degrees  in  85  minutea 

On  the  16th  of  January,  the  tbermouieter  had  been  above  40° 
all  the  morning,  with  a  fresh  southwest  wind.  About  11.30 
A.  H.  the  thermometer  stood  at  52°.  The  wind  then  suddenly 
backed  to  northeast,  and  at  12.80  p.  m.  the  thermometer  stood 
at  4" ;  being  a  change  of  48°  in  one  hour.  Another  observer, 
who  is  pronounced  perfectly  reliable,  says  that  between  11 
A.  v.  and  noon  a  thermometer  fell  from  68°  to  22°  (that  is, 
thirtj-flix  degrees)  in  five  minutes.     The   annexed  figure  on 
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the  left  will  perhaps  give  a  better  idea  of  the  extent  and  aud' 
dennesR  of  these  changes  of  temperature  than  would  be  derived 
from  a  simple  description.  The  entire  curve  shows  ihe  state 
of  the  thermometer  for  nearly  two  days,  from  5,43  a.  m.,  Jan. 
14th,  to  i"  P.  M.,  Jan.  15th,  according  to  the  observations  made  at 
the  signal  service  station.  The  figure  on  the  right  shows  the 
changes  in  the  pressure  of  the  atmosphere  during  the  same 
period.  On  the  14tb  the  barometer  fell  from  24-83  to  24-40 
inches,  and  on  the  15th  it  rose  again  to  24-76  inches. 

These  changes  of  temperature  and  pressure  which  were 
noticed  at  Denver,  were  the  effects  of  a  considerable  storm 
which  came  from  the  northwest,  and  whose  center  passed  on 
the  east  side  of  Denver,  within  about  260  miles  of  that  place. 
This  storm  was  accompanied  by  high  winds  and  gales  in  Colo- 
rado and  Kansas.  It  probably  did  not  differ  materially  from 
the  winter  storma  frequently  experienced  in  other  portions  of 
the  United  States,  except  in  the  extreme  suddenness  of  the 
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changes  of  wind  and  temperature.  I  do  not  think  that  these 
sudden  changes  can  be  fully  explained  by  the  supposition  of  a 
polar  current  sweeping  along  the  earth's  surface  from  a  higher 
to  a  lower  latitude,  but  it  seems  necessary  to  admit  a  sudden 
transfer  of  very  cold  air  from  a  higher  to  a  lower  level 
The  heat  of  Jan.  14th  probably  resulted  from  the  sudden  pre- 
cipitation of  vapor  caused  by  the  elevation  of  air  from  the 
earth's  surface;  and  this  warm  air  near  the  earth's  surface  sud- 
denly ascended  on  the  16th,  being  displaced  by  the  colder  air 
of  a  greater  elevation. 

In  preparing  the  materials  for  this  article,  I  have  been 
assisted  by  Mr.  Edward  S.  Cowles,  a  graduate  of  Yale  Coll^ 
of  the  class  of  1878. 


Art.   IL — Preliminary  Note  on  a  Magnetic  Proof  Plane;  by 

Henry  A.  Rowland. 

About  four  years  ago  I  made  a  large  number  of  experi- 
ments on  the  distribution  of  magnetism  on  iron  and  steel  oars 
by  means  of  a  coil  of  wire  sliding  along  the  bar ;  the  induced 
current  in  the  coil  as  measured  by  a  galvanometer  was  a  meas- 
ure of  the  number  of  lines  of  force  cut  by  the  coil  and  can  be 
found  in  absolute  measure  bv  my  method  of  using  the  earth 
inductor.  These  researches  have  never  yet  been  published 
owing  to  circumstances  beyond  my  control,  but  are  Known  to 
quite  a  number  of  persons  in  thLs  country,  and  will  soon  be 

fublished.  The  method  there  used  is  the  only  correct  one  that 
know  of  for  experimenting  on  magnetic  distribution,  and  my 
purpose  in  this  note  is  to  extend  it  to  bodies  of  all  shapes,  so 
that  experiments  on  magnetic  distribution  may  become  as  sim- 
ple and  easy  to  perform  as  those  on  electrical  distribution.  And 
so  well  has  my  magnetic  proof  plane  accomplished  this  that  I 
can  illustrate  the  subject  to  my  classes  with  the  greatest  ease. 

The  apparatus  recjuired  is  merely  a  small  coil  of  wire  i  to  J 
inch  in  aiaraeter,  containing  from  10  to  50  turns,  and  a  Thomson 
galvanometer.  When  we  require  to  reduce  to  absolute  measure, 
another  coil  about  a  foot  in  diameter  and  containing  20  or  30 
turns  is  required.  Having  attacheil  the  small  coil  (or,  as  T  call 
it,  the  magnetic  proof  plane)  to  the  galvanometer,  we  have 
merely  to  lay  it  on  the  required  spot,  and  when  everything  is 
ready,  to  pull  it  away  sudaenly  and  carry  it  to  a  distance,  and 
the  momentary  deflection  of  the  galvanometer  needle  will  be 
proportional  to  that  component  of  the  lines  of  force  at  that 
point  which  is  pei-pendicular  to  the  plane  of  the  coil.  And  if 
we  apply  it  to  the  surface  of  a  permanent  magnet  the  so-called 
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sarface  density  of  the  magnetism  at  that  point  will  be  nearly 
proportional  to  the  deflection.  In  the  case  of  an  electro-magnet 
the  surface  density  will  be  nearly  proportional  to  the  deflection 
minus  the  deflection  which  would  be  produced  by  the  helix 
alone,  though  the  last  is  generally  small  and  may  be  neglected. 
I  use  the  words  nearly  in  the  above  statement  because  they  are 
only  exactly  true  in  the  cases  where  the  lines  of  force  proceed 
from  the  surface  in  a  perpendicular  direction ;  otherwise  the 
deflections  must  be  multiplied  by  the  secant  of  the  angle  made 
by  the  lines  of  force  with  the  surface  of  the  magnet  In  the 
case  of  an  electro-magnet  made  of  very  soft  iron,  theory  shows 
that  the  lines  pass  out  nearly  perpendicular  to  the  surface  and 
80  no  correction  is  needed. 

We  can  also,  by  a  coil  of  this  kind,  determine  the  intensity 
of  the  magnetic  neld  at  any  point  and  thus  be  able  to  make  a 
complete  map  of  it.  Having  done  this,  we  have  all  the  data 
necessary  to  substitute  in  the  formula  which  I  have  given  in 
this  Journal,*  and  by  a  simple  experiment  can  thus  determine 
the  coefl5cient  of  magnetization  of  any  diamagnetic  or  weak 
paramagnetic  body  probably  in  a  more  accurate  manner  than 
any  Weber  used.  Only  the  largest-sized  magnets  could  of 
course  be  used  for  this  purpose  with  any  accuracy,  and  indeed 
they  are  always  to  be  preferred  in  obtaining  the  distribution 
by  this  methoJl. 

Having  obtained  the  distribution  for  any  given  magnet,  the 
distribution  for  any  similar  magnet  of  the  same  material  but  of 
diflFerent  size  becomes  known  by  a  well  known  law  of  Sir 
William  Thomson. 

As,  in  the  present  state  of  our  knowledge,  magnetic  measure- 
ments are  of  small  value  unless  made  on  the  absolute  scale,  we 
require  to  reduce  our  results  to  this  system.  There  are  several 
methods  of  doing  this,  but  the  simplest  is  that  which  I  have 
used  in  my  experiments  on  magnetic  permeability,  and  consists 
in  including  an  earth  inductor  in  the  circuit  A  coil  laid  on  a 
perfectly  level  surface  is  sufficient  for  this :  when  this  is  turned 

2wVA 
over,  the  induced  current  will  be  equal  to  C=  — p—  ,    where  n 

is  the  number  of  turns  in  the  coil,  A  its  mean  area,  V  the  ver- 
tical component  of  the  earth^s  magnetism,  and  R  the  resistance 
of  the  circuit     When  the  small  coil  is  pulled  suddenly  away 

the  current  will  be  C^=    -r.    ,  and  so  we  have  Q=2V— 7— ,  in 

R  anij 

which  when  a  Thomson  galvanometer  is  used  C  and  C  can  be 

AnD' 
replaced  by  the  corresponding  deflections;  hence  Q=2V — ,—  , 

in  which  a  and  n'  are  the  area  and  number  of  turns  in  the  small 
^  On  a  new  diamagnetio  attachment  to  the  lantern,  fto.,  this  Journal,  May,  \%ll». 
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coil  and  Q  is  that  component  of  the  magnetic  field  we  ar^ 
measuring  in  the  direction  of  the  axis  of  the  small  coiL 

As  an  illustration  of  this  method  I  will  give  a  few  experi- 
ments made  with  the  magnets  of  a  Buhmkorff  diamagnetic 
apparatus,  which  was  altogether  about  2  fl  long  and  had  its 
magnets  2  in.  in  diameter,  with  a  hole  ^  in.  in  diameter  through 
them  for  experiments  on  the  rotation  of  the  plane  of  polariza- 
tion of  light,  but  which  in  these  experiments  were  ck^ed  bj 
the  solid  poles  which  were  screwed  on.  The  first  experimente 
were  with  two  discs  of  iron,  4*6  in.  in  diameter  and  If  in.  thick, 
screwed  on  to  the  poles.  In  the  first  place  the  poles  were 
turned  away  from  one  another,  the  current  being  sent  through 
only  one  magnet,  and  the  values  of  the  magnetic  field  obtained 
at  different  points  close  to  the  surface  of  the  disc.  These  may 
be  numbered  as  follows :  No.  1,  at  center  of  fiuje  of  disc ;  Na 
2,  on  face  of  disc  half  an  inch  from  the  edge ;  Na  8,  on  ceo- 
ter  of  edge  of  disc.  The  measures  are  on  the  meter,  gram, 
second  system. 

Ist  Strength  of  current,  44  farads  per  second. 

1.     2220.  2.    8550.  8.    4440. 

2nd.  Strength  of  current  8*8  farads  per  second. 

1.     8600.  2.    5800.  8,    7600. 

Next  the  poles  were  turned  toward  each  other  and  the  cur- 
rent sent  through  both  magnets,  so  as  to  make  the  poles  of  the 
same  name.     Current  4*6  farads  per  second. 

1st.  Distance  of  poles,  8  in. 

1.     1800.  3     8800. 

2nd.   Distance  of  poles,  1^  in. 

1.       600.  8.     4000. 

Here  we  see  an  approach  to  one  of  Faraday's  places  of  no 
magnetic  action. 

After  this  the  current  in  one  of  the  magnets  was  reversed  so 
as  to  make  the  poles  opposite.     Current  the  same. 

Ist  Distance  of  poles,  8  in. 

1.    5800.  2.    8200.  8.     6700. 

2nd.  Distance  of  poles,  1^  in. 

1.     9800.  2.     7500.  8.     5800. 

It  is  curious  to  note  how  the  distribution  changes  with  the  dis- 
tance of  the  discs  ;  thus,  on  one  disc  free  from  the  other,  the 
edge  of  the  disc  has  the  greatest  magnetic  surface  density,  but 
when  the  two  discs  form  opposite  poles  and  are  8  in.  apart,  posi- 
tion 2  gives  the  greatest  effect,  while,  when  they  are  l|  in. 
apart,  the  field  is  greatest  at  the  center.  This  entirely  agrees 
with  theory. 
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conical  poles  for  diamagnetic  experiments  were  then 
d  on.  Taese  were  portions  of  cones  with  an  angle  at 
of  about  60**,  with  tne  vertex  considerably  roundra  off. 
^rere  one  inch  apart  and  the  poles  were  opposite.  Cur- 
4:  farads  per  second. 

tenter  of  field  between  the  poles,  12500 

he  axis  near  one  pole,  82100 

K)ne  one  inch  from  vertex,  11000 
jjlindrical  portion  of  magnet  2J  inches 

3m  the  vertex  of  the  cone,  6800 

se  poles  were  now  replaced  by  frustums  of  cones  with 
is,  the  original  diameter  of  the  iron,  2  inches,  being  re- 
at  the  end  to  IJ  inches,  and  they  were  placed  J  inch 
The  field  in  this  case  between  them  was  61000,  or 
up  to  the  maximum  of  magnetization  of  nickel  at  com- 
imperatures,  and  above  that  at  high  temperatures. 

April  1,  1875. 


en. —  On  Pseudomorphs  of  Chlorite  after  Oamet  at  the 
nr  Mountain  Iron  Mine^  Lake  Superior;  by  Baphasl 
[PELLY.     With  Plate  IL 

[JDOMCRPHS  of  garnet  occur  in  abundance  in  a  bed  of 
ic  schist,  just  overlying  the  great  magnetite  bed  of  the 
Michigamme  iron  range.* 
;  schist  is  of  Archcean  age  and  belongs  in  the  upper  beds 

Huronian  iron  series.  It  is  a  very  fine-grained,  dark 
chlorite,  which  gives  a  light  green  streak  and  powder, 
es  in  acids  leaving  a  deposit  of  silica,  and  fuses  B.B.  on 
iQ  to  a  black  magnetic  enamel  (fus.  =  4.)  It  is  impreg- 
?vitb  octahedrons  of  magnetite,  which  rarely  reach  aaiam- 
one-eighth  inch.  Throughout  the  rock  are  scattered  the 
►morphs  in  very  sharply  defined  rhombic-dodecahedrons  of 
3s  below  1^  inches  in  diameter.     Often  perfect  crystals 

easily  detached  from  the  matrix. 

creaking  the  crystals  and  polishing  the  surface  of  fracture, 
re  found  to  be  changed  more  or  less  to  chlorite,  in  some 
jes  specimens  an  inch  in  size  containing  not  more  than  five 
it  oi  garnet,  while  in  others  80-50  per  cent  of  unaltered 
.1  is  present 

octahedral  crystals  of  magnetite  are  scattered  through 
eudomorphs.     They  are  visible  to  the  naked  eye,  half 

1  indebted  to  Dr.  Cobb,  the  agent  of  the  mine,  and  to  Col.  F.  Nonrell, 
oanager,  for  seyeral  hundred  fine  specimenB  of  these  pseudomorpba. 
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imbedded  on  the  surface  planes,  and  in  the  interior  of  the  crys- 
tals, both  in  the  chlorite  and  in  the  unaltered  garnet 

I  have  made  several  thin  sections  passing  uirough  the  mid- 
dle of  crystals,  about  one  inch  in  diameter,  and  have  studied 
them  under  the  microscope,  making  such  examination  of  the 
optical  characteristics  as  the  nature  of  the  minerals  and  the 
limitations  of  the  method  would  permit 

Under  a  one-tenth  inch  objective  (600  diameters)  the  garnet  ap- 
pears not  to  be  strictly  homogeneous  in  texture;  it  has  a 
curdled  structure,  particles  of  a  transparent  bluish-white  till- 
ing the  irregular  meshes  of  a  less  clear,  white  net-work.  Both 
of  these  portions  of  the  garnet  are  isotrope,  remaining  dark 
through  a  full  revolution  between  crossed  nicola  Throughout 
boih  of  these  members  are  scattered  exceedinglv  minute  par 
tides  of  a  transparent  red  substance  (hematite  r)  and  laiger 
opaque  grains  and  discoidal  plates. 

A  glance  at  a  section  under  a  low  power  shows  that  the 
change  has  taken  place  by  an  attack  on  the  garnet  along  the 
countless  fissures  that  traverse  it  in  every  direction  (fig.  1), 
progressing  most  rapidly  in  the  larger  cracks,  and  ramifying 
through  the  more  minute  ones. 

Two  substances,  one  greenish-yellow,  the  other  clear  green, 
seem  at  first  sight  to  be  among  the  products  now  forming  the 
pseudomorphs,  though,  as  we  shall  see,  they  both  probably 
belong  to  tne  same  mineral. 

I.  The  slightly  greenish-yellow  mineral  (fig.  1)  surrounds  the 
remaining  garnet  fragments  in  bands  which  are  in  places  clear 
and  transparent,  and  in  others  are  marked  with  longitudinal 
wavy  lines,  which  probably  indicate  the  cleavage  of  the  mineral 
From  these  broader  bands,  narrow  ones  branch  ofl*  to  form  aD 
intricate  net- work  in  the  garnet  fragments.  The  same  mineral 
occurs  in  isolated  and  grouped,  long  and  slender  crystals,  which 
often  branch  out  from  or  intersect  the  bands ;  while  in  other 
places  the  bands  are  often  made  up  of  these  crystals,  arranged 
more  or  less  parallel  to  each  other. 

These  banas  are  generally  y^V?  ^  ttt  of  an  inch  wide,  and 
under  a  low  power  (figs.  1  and  2)  their  edges  are  sharply  defined. 
Where  a  garnet  fragment  has  been  entirely  destroyed,  its  place 
is  occupied  by  an  interwoven  mass  of  them,  often  associated 
with  irregular  patches  of  the  green  substance  described  below. 
Under  a  high  power,  both  the  transparent  red  particles  and  the 
opaque  grains  and  plates  that  were  noticed  in  the  garnet,  are 
ODserved  in  this  alteration-product 

These  bands,  when  observed  with  only  one  nicol — the 
polarizer — show  a  high  degree  of  absorption  for  intensity, 
and  an  appreciable  amount  for  color,  changing  from  verj 
dark  (with   bluish-green  tint),  when   the  longer   direction  is 
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parallel  to  the  undulation  plane  of  the  nicol,  to  very  light 
(with  greenish-yellow  tint^  when  perpendicular  to  that  plane. 
Assuming  that  the  parallel  sides  of  the  bands  are  crys- 
tallographic   outlines  and   that  they  lie  either  in  the    basal 

flane,  or  else  parallel  to  the  principal  crystallographic  axis, 
have  attempted  to  determine  optically  tiie  system  to  which 
these  crystals  belong.  The  method  followed  is  that  recom- 
mended by  Tschermak  in  distinguishing  pyroxene,  hypers- 
thene  and  oiotite.  Having  carefully  adjusted  the  microscope,* 
so  that  the  cross  hairs  in  the  ocular  coincided  exactly  with  the 
undulation  planes  of  the  crossed  nicols,  I  first  selected  an  in- 
dividual, generally  a  long  one  with  straight  sides,  and  brought 
it  by  means  of  one  of  the  cross-hairs  into  parallelism  with  the 
andnlation  plane  of  one  of  the  nicols,  and  then  revolved  the 
stage  till  the  nearest  point  of  maximum  darkness  was  reached, 
when  the  principal  sections  of  the  crystal  coincided  each  with 
a  principal  section  of  a  nicoVs  prism.  The  number  of  degrees 
of  this  revolution  indicate  the  inclination  of  the  principal  sec- 
tions of  the  crystal  to  the  crystallographic  feature  chosen  for 
reference. 

Of  course,  if  the  mineral  were  either  uniaxial  oi*  orthorhom- 
bic,  the  maximum  of  darkness  would  occur  when  two  of  the 
axes  of  the  crystal  were  parallel  to  the  undulation  planes  of 
the  nicols,  and  there  would  be  no  revolution  required.  But 
this  could  occur  in  a  monoclinic  crystal  only  when  one  of  the 
principal  sections  happened  to  coincide  with  the  plane  of  sym- 
metry ;  in  every  other  position  the  axes  of  the  crystal  would 
make  with  its  principal  sections  an  angle  which  would  vary 
between  0°  and  the  number  of  degrees  representing  the 
inclination  of  the  bisectrices  to  the  vertical  and  inclined  lateral 
axes ;  the  full  amount  of  this  inclination  could  only  be  ob- 
served when  the  principal  sections  of  the  crystal  were  perpen- 
dicular to  the  plane  of  symmetry,  but  any  inclination  suffices 
to  determine  that  the  crystal  belongs  to  a  clinobasic  system. 
Observations  on  a  great  number  of  the  bands  and  isolated  crys- 
tals failed  to  show  any  inclination  ;  the  mineral,  therefore,  does 
*       not  belong  to  a  clinobasic  system. 

j  IL  The  clear  green  portions  occur  isolated  in  the  garnet 

I  fragments,  and  in  places  in  the  fissures  with  the  mineral  last 
described,  and  more  or  less  diflFused  through  the  larger  bands, 
but  more  generally  in  irregularly-shaped  spots,  and  with  out- 
lines whicn  are  not  necessarily  deteimined  by  those  of  the 
garnet  fragments.  These  larger  areas  exhibit  lamellar  aggre- 
gate polarization  both  between  crossed  nicols  and  with  the 
polarizer  alone      Between    crossed    nicols    portions    remain 

*  One  of  Bedc*8  first  dass  binoculars,  in  which  the  polarizer  is  attached  to  a 
nb-^a^,  and  the  main  stag*  is  graduated. 
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wholly  dark  during  a  revolution,  some  show  only  a  &int 
change,  and  others  are  not  distinguishable  from  the  substanoe 
forming  the  bands,  except  that  the  cleavage  lines  are  not  so 
distinct.  So  also  with  one  nicol,  the  portions  that  remain 
dark  between  crossed  nicols  show  no  absorption,  while  other 
portions  change  from  clear  green  to  almost  colorless  &int 
green-jellow,  and  still  others  show  about  the  same  changes  as 
the  bands. 

Again,  we  find  in  places,  on  the  same  individual,  all  these 
conditions,  shading  gradually  one  into  the  other  in  a  manner 
that  seems  to  indicate  a  bent  crystal  .  I  am  inclined  to  look 
upon  ^he  bands  and  the  clear  green  as  identical,  and  as  belong- 
ing to  a  hexagonal  chlorite.  The  green  portions  would  then 
be  those  which  were  cut  more  or  less  parallel  to  the  banl 
plane,  and  the  dichroitic  bands  those  cut  perpendicular  to  this. 

While  the  plane  of  contact  between  tne  chlorite  bands  and 
garnet  appears  sharp  under  a  low  power,  higher  objectives  (one- 
tenth  or  one-sixteenth  inch)  show  it  to  have  a  rough  surface 
caused  by  the  projection  of  countless  chlorite  points  into  the 
garnet  substance,  in  a  manner  that  leaves  on  the  observer  the 
impression  that  the  attack  is  facilitated  in  some  way  by  the 
curdled  structure  of  the  garnet 

The  chloritic  schist  which  encloses  the  pseudomorphs  con- 
sists apparently  of  exactly  the  same  chlorite,  the  only  percep- 
tible difference  being  that  in  the  schist  the  individuals  are  very 
minute,  averaging  *00015  incli  thick  by  "OOOS  long,  with  scat- 
tering aggregations  of  crystals  0008  by  "004  inch. 

The  optical  characteristics  of  these  larger,  and  so  far  as 
determinable,  of  the  smaller,  are  identical  with  those  of  the 
chlorite  in  the  pseudomorph. 

The  only  other  substances  observed  in  the  schist  are  minute 
octahedrons  of  magnetite  and  the  discoidal  plates  which  occur  in- 
differently throughout  the  schist,  the  garnet  substance,  and  the 
pseudomorphous  chlorita  These  plates  average  about  '00026 
inch  thick  by  00075  in  diameter,  and  in  reflected  light  have 
metallic  luster.  They  are  not  attracted  by  the  magnet  and 
show  no  change  after  continued  boiling  in  sulphuric  and  in 
muriatic  acids.  I  had  at  one  time  the  impression  that  they 
were  graphite,  but  on  comparing  them  with  microscopic  plates 
of  that  mineral  in  the  Port  Henry  limestone,  the  difference  in 
luster  and  fracture  appeared  very  great 

These  minute  plates  appear  to  me  to  be  older  than  either  the 
garnet  or  the  chlorite — to  have  been  enclosed  in  the  original 
rock  (argillaceous  limestone  ?),  and  to  have  resisted  the  changes 
which  successively  produced  the  garnets  and  destroyed  these 
and  substituted  chlorite  for  them  and  the  original  rock. 

If  this  view  is  correct,  the  paragenesis  should  be  as  follows: 
I.  Original  Bock  {Marlf) 
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'.  META.MORFUIC  Ohakqe  with  crystal! izalion  of 

(a)  Octahedrons  of  magneiite  and  the  ditcoidal  erystaia. 

(6.)  GarDSts. 
L  PdEUDouoRPHtc  Change.    Ohhriu  after  the  original  rook 

and  after  garoet,  but  preserving  the  magnetite  and  dis- 

coidal  crystals  intact 


KT.  rV. — Brief  0»ilribtUions  from  the  Physical  Laboratory  or 
Harvard  ColUge.  No.  18  — -in  Application  of  the  Horizontal 
Ptndulum;  by  HarCOUET  Amoby. 

Thb  paper  on  the  horizontal  pendulum  published  by  ZVill- 
r,  in  Poggendorf'a  Annalen,  suggested  the  following  appHca- 
>nof  the  instrument  to  proving  Ampere's  laws  of  the  attraction 
d  repulsion  of  currents.  To  prove  these  laws,  the  circuit 
lich  the  current  traverses  must  consist  of  two  parts,  one  fixed 
d  the  other  movable.  The  apparatus  devised  by  Ampdre  is 
fficult  to  make.  By  the  use  of  the  horizontal  pendulum, 
twever,  the  mutual  action  of  the  currents  can  oe  readily 
The  apparatus  is  srraoged  as  in  the  accompanying 


^re.  The  wire  which  forms  the  upper  support  of  the  pendu- 
m  is  connected  with  one  pole  of  a  battery,  and  is  then  led 
3ng  the  horizontal  bar  of  the  pendulum,  best  made  of  glass, 
d  IS  bent  in  the  form  of  a  parallelogram  at  the  extremity  of 
e  bar.  The  wire  is  then  led  back  to  form  the  lower  support 
the  pendulum,  and  is  then  connected  with  the  other  pole  of 
e  battery  through  a  fixed  coil  of  wire  placed  in  the  neighbor- 
•od  of  the  end  of  the  penduluoL 

The  current  first  passes  to  the  upper  suspending  wire,  arouna 
e  parallelogram  at  the  extremity  of  the  pendulum,  back 
roagh  the  lower  supporting  wire,  through  the  outside  coil, 
d  returns  to  the  battery.  By  turning  the  outside  coil  upon  a 
rizootal  axis,  the  laws  of  attraction  or  repulsion  of  rectilinear 
rrents  cao  be  shown.  The  apparatus  is  peculiarly  well 
apted  to  show  the  action  of  solenoids  apon  each  ot\\ei. 
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Art.  V. — Explosive  Properties  of  Methyl  Nitrate;  by  M. 

Carey  Lea,  Philadelphia. 

Several  dangerous  accidents  have  recently  occarred  in  the 
manufacture  of  methyl  nitrate,  one  of  them  unfortHnately  re- 
sulting in  the  death  of  Mr.  Chapman.  This,  and  the  remarks 
recently  published  on  the  subject  by  M.  Girard,  the  well-known 
French  chemist  (an  abstract  of  which  lately  appeared  in  the 
pages  of  this  Journal),  leads  me  to  make  a  few  observations 
on  this  subject 

When  I  first  attempted  to  prepare  this  substance  by  the  only 
method  published  up  to  that  time,  I  felt  convinced  that  the 
chances  were  greatly  in  fiivor  of  an  accident,  though  no  warn- 
ing was  given  in  the  text  books.  I  therefore  wore  a  mask,  and 
operated  cautiously  with  moderate  quantities  in  a  very  large 
flask.  A  tremendous  explosion  followed,  in  which  the  flask 
entirely  disappeared ;  no  fragment  of  the  body  could  be  found. 
I  then  tried  the  use  of  urea  in  the  same  modified  manner  which 
I  had  proposed  in  the  case  of  ethyl  nitrate.  The  operation 
was  entirely  successful,  and  was  many  times  repeated  without 
any  trouble  or  difficulty.  And  it  is,  I  presume,  in  this  way 
that  it  is  now  commercially  manufacturedt  on  a  large  scale. 

Within  the  last  few  days  I  have  made  the  following  experi- 
ments on  its  explosive  properties. 

Contrary  to  what  has  been  stated,  I  do  not  find  it  liable  to 
explode  by  percussion.  Some  extra  thick  filtering  paper  was 
saturated  witn  it,  was  placed  on  a  piece  of  iron,  ana  forcibly 
struck  with  a  hammer.  This  was  repeated  a  dozen  times,  until 
the  paper  was  broken  to  pieces,  without  explosion. 

Five  or  six  drops  were  placed  in  a  test  tube ;  this  was  placed 
in  a  deep  cup,  ana  a  little  alcohol  poured  into  the  cup  and  in- 
flamed. In  this  way  the  flames  played  chiefly  on  the  surface 
of  the  test  tube  above  the  liquid,  thus  preventing  its  escape  by 
evaporation  at  low  temperaturea  A  slight  explosion  followed, 
which  did  not  break  the  test  tube. 

When  ethyl  nitrate  was  similarly  treated,  it  quickly  evapo- 
rated without  explosion. 

Twenty  measured  minims  of  methyl  nitrate  were  then  placed 
in  the  tuoe,  and  the  experiment  repeated.  A  moderate  explo- 
sion followed,  breaking  the  tube. 

The  same  quantity  as  in  the  first  experiment,  five  or  six 
drops,  was  placed  in  the  test  tube,  and  dry  sand  added  more 
than  enougn  to  absorb  the  liquid.  The  heat  was  applied  in 
the  same  way  as  before,  but  the  explosion  was  not  greater  than 
without  the  sand,  except  that  the  tube  was  broken. 

When  poured  on  filtering  paper  and  inflamed,  it  burns 
quietly  with  a  peculiar  livid  flame. 
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These  trials  do  not  seem  to  indicate  a  very  violent  explosive 

Kwer.  Nevertheless,  the  unfortunate  experience  which  has 
en  already  gained  sufficiently  indicates  that  it  is  not  a  sub- 
stance to  tnfle  with.  Indeed,  a  liquid  whose  vapor  explodes 
at  150^  O.,  as  determined  by  Dumas  and  Peligot,  cannot  be  other- 
wise than  dangerous,  especially  when  handled  in  large  quan- 
tity. Having  been  the  first  person  to  prepare  this  substance 
in  any  quantity,  and  having  had  occasion  to  study  carefully  its 
conversion  into  the  methyl  ammonias,  it  occurs  to  me  that  as 
these  substituted  methyl  compounds  are  now  used  on  a  large 
scale,  a  few  suggestions  toward  a  safe  method  of  managing  the 
operation  for  large  quantities  may  be  acceptable. 

I  would  propose  to  construct  a  receptacle  in  which  to  receive 
the  methyl  nitrate  vapors  as  they  are  distilled  over,  of  the 
shape  shown  in  the  margin,  a  cylindrical  vessel  with  a  large 
mouth  and  two  faucets,  one  near  the  bot- 
tom, the  other  a  little  above  the  middle. 

To  commence  the  operation,  the  vessel 
should  be  filled  one-third  full  with  lump 
of  ica  The  cover  should  then  be  closely 
fitted  on  with  a  safety  tube,  and  a  third  tube 
connecting  with  another  similar  vessel. 

As  the  partly  condensed  mixed  alcoholic 
and  ethereal  vapors  come  over,  the  products 
of  distillation  are  cooled  by  the  ice,  and  the 
water  resulting  from  its  melting  precipi- 
tates the  ether.  This  last  can  be  from  time 
to  time  drawn  off  by  the  lower  faucet,  into 
stoneware  bottles  already  containing  a  proper  quantity  of  strong 
ammonia  and  alcohol.  When  one-third  full  of  the  ingredients 
in  the  proper  proportions,  these  bottles  should  be  securely 
closed,  and  placed  for  several  days  at  a  temperature  of  about 
90^  F.,  until  decomposition  is  complete. 

The  upper  faucet  shown  in  the  cut  is  to  draw  off  the  mixed 
water  ana  alcoholic  distillate  which  accumulates  in  large  quan- 
tities over  the  ether,  and  which  otherwise  would  impede  the 
operation. 

In  the  process  as  above  described,  the  methyl  nitrate  would 
be  destroved  almost  as  soon  as  formed.  As  soon  as  anv  con- 
siderable  quantity  has  passed  over,  it  could  be  transferred  into 
the  vessels  in  which,  by  contact  with  ammonia,  decomposition 
be^ns,  and  this  without  interrupting  the  distillation.  If  desired, 
soaium  carbonate  can  be  placea  in  the  condensing  vessel  to  re- 
move any  nitric  acid  that  may  adhere  to  the  methyl  nitrata 
But  the  presence  of  a  little  acid  is  not  important  in  the  decom- 
posing jar;  it  would  be  converted  into  ammonium  nitrate,  and 
as  this  salt  is  always  formed  to  some  extent  by  the  action  of 
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methyl  nitrate  on  ammonia,  the  presence  of  a  fraction  more  or 
less  would  be  unimportant 

I  am  inclined  to  believe  that  in  the  manner  described,  the 
danger  in  the  preparation  of  this  substance  will  be  reduced  to 
a  mmimum,  a  matter  of  some  importance,  as  the  quantity  con- 
sumed in  the  manufacture  of  the  methyl  violet  seems  likely  to 
be  increasingly  large.  A  good  cooling  apparatus  between  the 
retort  or  stilland  the  receiver  here  figured  would  be  necessary. 

W.  Weith  has  just  published*  an  interesting  communication 
on  the  formation  of  methyl-ammonias  by  the  action  of  excess  of 
methyl  alcohol  on  sal  ammoniac,  which  at  286^  C.  was  completely 
converted  into  methyl  ammonias.  This  method  of  methyliz- 
ing  ammonia  may  perhaps  take  the  place  of  mine :  it  is,  how- 
ever, liable  to  two  objections ;  first,  tnat  a  considerable  propo^ 
tioD  of  the  methylic  alcohol  is,  according  to  Herr  Weith,  lost 
by  conversion  into  methyl  ether;  secondly,  the  high  tempera- 
ture and  pressure  necessary.  I  found  that  methyl  nitrate, 
unlike  ethyl  nitrate,  does  not  require  pressure  vessels,  but 
reacts  at  or  near  the  ordinary  temperature  and  pressure.  My 
own  operations  were  performed  in  large  stoppered  vials  set  on 
the  cooler  part  of  a  sand  bath,  where  the  temperature  did  not 
rise  above  90"*.  The  loss  by  formation  of  methyl  ether  may 
perhaps  be  compensated  by  the  fact  that  in  the  formation  of 
methyl  nitrate  there  is  always  loss  of  both  methylic  alcohol 
and  nitric  acid. 

Philadelphia,  May  17,  1876. 


Art.  VI. — Contrxbuiions  from  the  Sheffield  Laboratory  of  Yak 
College,  No.  XXXIV. — On  ZtmochhriU  and  ChkrastroUit; 
by  Qeobge  W.  Hawes. 

At  the  meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  which  was  held  at  Dubuque,  Iowa,  in 
1872,  Prof  A.  E.  Foote  described  "  a  new  hydrous  silicate " 
found  at  Neepigon  Bay,  on  the  north  shore  of  Lake  Superior.f 
It  is  a  hard,  green  mineral  occurring  in  the  amygdaloidal  trap, 
associated  with  calcite,  quartz,  and  various  zeolites :  and  it  is 
also  found  in  the  form  oi  smooth  water-worn  pebbles  upon  the 
shora  This  mineral,  on  account  of  its  structure,  he  called  Zono- 
dilortte,  since  many  of  the  specimens  are  beautifully  banded ;  and 
his  analysis  convinced  him  that  it  was  a  zeolite.  The  stones  which 
he  regarded  as  pure  were  of  a  uniform  dark  green  color ;  while 

*  Bericht  Deut  Ghem.  Ges.,  26th  Ap.,  1875. 

f  Proceedings  of  the  Ajnerican  AsMciation  for  the  Adyancement  of  Science, 
2l8t  meeting,  August,  1872,  p.  66. 
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Ifaose  which  were  very  plainly  banded  with  white  he  considered 
impare.  But  thin  sections  of  some  of  the  dark  green  stones, 
leceived  from  Prof.  Foote,  and  considered  by  him  as  the  purest 
lonochlorite,  when  examined  under  the  microscope,  show  that 
these,  like  the  other  specimens,  are  more  or  less  banded  and 
consist  of  green  earthy  particles  disseminated  through  a  white 
mineraL  A  dark  green  specimen  gave  me,  on  analysis,  the 
following  composition : 

Silica 36-94 

Alumina 19*41 

Ferric  oxide 6-80 

Ferrous  oxide 4*54 

lime 22-77 

Magnesia 2-48 

Soda trace 

Water 8-40 


100-34 


The  anal]^  indicates  that  the  mineral  is  a  very  impure 
Ttriety  of  prehnite,  a  mineral  which  is  common  in  the  trap 
of  that  r^on  ;  and  its  hardness  and  behavior  before  the  blow- 
|npe  point  to  the  same  conclusion.  The  analytical  results  ob- 
tuned  by  Prof.  Foote  show  that  the  material  he  examined  was 
not  homogeneous,  as  he  states  that  the  percentage  of  water,  the 
average  of  which  was  8*7,  varied  from  708  to  12*9.  The  pres- 
ence of  magnesia  shows  that  a  portion  of  the  impurity  is  chlo- 
rite. 

Zonochlorite  in  its  mode  of  occurrence  resembles  Chlorastro- 
lite*  which  is  found  on  the  shores  of  Isle  Rovale  in  rounded  peb- 
bles derived  from  the  amygdaloidal  trap,  and  has  also  been  found 
in  place  in  the  trap.  At  the  suggestion  of  Prof.  Brush,  who 
placed  at  ray  disposal  the  specimens  which  were  brought  by 
nim  from  LaJ^e  Superior,  thin  sections  were  made  from  some  of 
the  best  stones  in  nis  possession ;  and  the  microscopic  exami- 
nation of  these  made  it  very  evident  that  chlorastrolite  is  not  a 
homogeneons  substance — tLe  impurities  in  this  case  being  dis- 
tributrxi  through  a  white  mineral  of  a  radiated  structure  ;  and 
to  the  irregular  arrangement  of  the  pure  and  impure  material 
the  stone  owes  its  beauty.  When  a  flat  surface  is  cut  upon 
one  of  these  stones,  the  polished  face  presents  various  shades 
of  green  ;  but  when  the  other  side  is  cut  away,  thus  making  a 
thin  section  of  the  stone,  those  spots  which  have  the  deepest 
CTeen  are  found  to  be  perfectly  clear  and  white,  receiving  tneir 
3eep  green  shade  from  the  colored  surfaces  beneath.     The  green 

^  fioefeon  Journal  of  Natural  History,  yd.  ▼,  p.  4S8.  Report  on  the  Geology 
of  the  Lake  Soperior  Land  District,  Part  II,  p.  97.  Dana's  Mineralogy,  6th  edi- 
tioD,  p.  412. 
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impurities  are  arranged  along  lines  radiating  from  these  dear 
centers,  till  at  some  distance  the  mixture  becomes  so  intimate  as 
to  appear  nearly  homogeneous  until  more  highly  magnified. 
An  analysis  of  a  very  fine  stone  gave  the  foUomng  resiut : 

L  n. 

Silica 37-41 

Alumina 24*62 

Ferric  oxide 2*21 

Ferrous  oxide 1'81 

Lime 22*20 

Magnesia 8*46 

Soda -84  '80 

Water I'U 


99-77 


The  essential  difference  between  this  analysis  and  those  by 
Prof.  J.  D.  Whitney  is,  that  the  percentages  of  magnesia  and 
soda  have  exchanged  places,  since  he  obtained  no  magnesia 
and  4  per  cent  of  soda.  For  this  reason,  I  repeated  my  alkali 
determination  upon  another  sample  prepared  from  portions  of 
several  stones,  out  with  no  variation  in  the  result,  as  will  be 
seen  in  No.  II  above.  This  great  difference  can  be  accounted 
for  in  no  way  save  by  the  eviaence,  which  the  microscopic  ex- 
amination affords,  that  the  stones  are  mixtures  of  minerals 
which  have  been  carried  into  the  amygdaloidal  cavities  of  the 
trap.  The  stones  that  I  have  seen  appear  to  consist,  like  the 
zonoclilorite,  largely  of  impure  prehnite.  The  higher  specific 
gravity  may  be  due  to  an  enclosure  of  epidote,  which  is  eveiy- 
where  associated  with  the  chlorastrolite  in  the  rocks,  and  more- 
over is  often  present  in  the  same  cavity. 


Art.  VI  L — Contributions  from  Oie  Sheffield  Laboratory  of  Tak 
College.  No.  XXXV. — On  Glycogen  and  GlycocoU  in  the 
Muscular  Tissue  of  Pecien  ir radians  ;  by  R  H.  UHITTENDEK, 
Assistant  in  Physiological  Chemistry. 

The  genus  Pecten  is  world-wide  in  its  distribution.  The 
species  irradians  is  entirely  American,  being  found  most  abun- 
dantly on  the  eastern  shores  of  the  United  States.  It  is  closely 
allied  to  the  European  and  English  species  opercularis  and 
maximus.  The  large  central  muscle  which  closes  the  valves  of 
this  mollusk  is  highly  valued  as  an  article  of  food,  although  its 
peculiar  sweet  taste  is  objectionable  to  some. 

With  this  central  muscle  the  following  experiments  were 
made: 
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OlycogerL — By  extractiDg  the  edible  portion  of  the  scollop 
with  cold  water,  a  milky  opaque  fluid  with  slight  acid  reaction 
is  obtained,  and  an  insoluble  residue  consisting  principally  of 
syntonin  or  fibrin  mixed  with  inoiganic  mattera  The  strong 
op>acity  of  the  aqueous  solution  is  not  due  to  an  emulsion  of 
&tty  matters.  On  boiling  the  solution  with  or  without  the 
addition  of  acetic  acid,  a  large  amount  of  albumin  is  precipi- 
tated, leaving  the  fluid  still  opalescent.  On  treating  the  fluid, 
after  the  removal  of  albumin,  with  a  small  amount  of  ninety- 
five  per  cent  alcohol,  a  light  flocculent  precipitate  is  obtained 
which  dissolves  by  agitation,  leaving  the  fluid  unaltered  in  ap- 
pearance ;  but  if  three  or  four  volumes  of  the  alcohol  are  added, 
a  copious,  peiTnanent  precipitate  settles,  leaving  the  supernatant 
fluid  perfectly  clear.  This  precipitate  is  of  snowy  whiteness, 
except  when  previous  to  precipitation  the  fluid  has  been  boiled 
considerably,  in  which  case  both  filtrate  and  precipitate  assume 
a  yellow  or  brownish  color,  from  which  the  latter  can  be  freed 
by  solution  in  cold  water  and  reprecipitation  by  alcohol  The 
precipitate,  if  allowed  to  dry  in  contact  with  air,  after  having 
been  washed  with  alcohol  merely,  soon  becomes  translucent  on 
the  edges  and  finally  is  transformed  completely  into  a  gummy 
mass,  which  is  sticky  when  moistened ;  but  if  after  precipitation 
it  is  washed  with  ether  thoroughly,  it  loses  this  property  of  be- 
coming gummy,  which  seems  to  be  due  to  the  presence  of 
water  and  of  albuminous  matters  in  small  quantity.  This 
gum-like  mass  when  hard  is  brittle  and  yields  on  trituration  a 
white  hygroscopic  powder  showing  under  the  microscope  no 
distinct  structure.  A  portion  of  the  precipitate  so  prepared, 
dried  in  the  air,  yielded  by  analysis : 


Calculated. 

1. 

2. 

CeH.oOs+H'OorCellMOg 

c 

89-52 

39-66 

40-00 

H 

6-62 

6-55 

6  60 

O 

53-86 

53-89 

53-34 

In  this  state  it  is  not  quite  pure,  giving  with  Millon^s  reagent 
a  strong  reaction  for  albumin  and  containinir  some  inorganic 
matter,  one  specimen  1-57  per  cent,  another  1-38  per  cent,  con- 
sisting in  all  cases,  so  far  as  were  examined,  of  calcium  phos- 
phate. From  this  analysis  it  is  seen  that  the  substance  has  the 
formula  of  the  sugars,  or  that  of  the  starch  group  plus  a  mole- 
cule of  water.  The  substance  is  tasteless,  gummy  when 
moistened  and  gives  an  opaque  fluid  with  water,  seemingly  a 
true  solution,  which  passes  unchanged  through  filter  paper  and 
animal  charcoal,  and  shows  no  particles  under  the  microscope 
with  a  half  inch  objective.  When  this  aqueous  solution  is 
boiled,  thin  films  separate,  forming  a  scum  on  the  top  of  the 
fluid,  which  goes  into  solution  again  as  the  liquid  becomes  cool. 


28  RE.  ChiUenden— Glycogen  and  GlyeoeoU  in  Ae 


[ 


OalonlAted. 

1. 

2. 

GcHi«0«-hH,0 

c 

86*15 

3617 

36-36 

H 

6-82 

6-88 

7-07 

0 

67-03 

56-69 

66-57 

By  the  action  of  boiling  dilute  nitric  acid,  oxalic  acid  was 
formed  and  separated.  A  different  sample  of  the  original  sub- 
stance, dried  over  sulphuric  acid  until  a  constant  weight  was 
obtained,  yielded : 

1.  2. 

C  48-81  43-90 

H  6-43  6*46 

O  49*76  49*64 

A  sample  dried  at  100°  C.  gave  by  analysis : 

1.  2.    Analysis  of  starch  dried  al  lOO**  C.  by  MoldsT 


c 

43*86 

43*89 

43-86 

H 

6*41 

6*38 

6-28 

0 

49-73 

49*73 

\ 


The  substance  is  insoluble  in  alcohol  and  ether,  has  no  redac- 
in^  action  with  cupric  sulphate  and  sodium  hydroxide,  batwhen 
boiled  with  a  few  drops  of  dilate  hydrochloric  acid  givcB  adeir  \ 
fluid  which  has  strong  reducing  action.  This  same  reaction  takes 
place  also  with  nitric  and  sulphuric  acids,  but  not  so  readily  as  \ 
with  the  former.  A  portion  of  the  substance  was  treated  with 
a  small  quantity  of  saliva  at  the  ordinary  temperature,  and  at 
40°  C,  and  in  both  cases  the  ptyalin  acted  immediately  upon  it 
and  sugar  was  formed.  Treated  with  a  solution  of  iodine  in 
potassium  iodide,  a  brownish  red  or  maroon  color  was  obtained. 
These  and  other  reactions  pointed  to  glycogen.  It  was  yet  to 
be  ascertained  whether  the  sugar  formed  by  the  action  of  acids 
and  ferments  was  glucose,  also  to  examine  the  action  of  boiling 
dilute  nitric  acid  upon  it,  and  to  determine  whether  the  different 
formulas  of  glycogen  could  be  obtained  by  drying  it  at  different 
temperatures.  A  portion  of  the  substance  was  then  boiled 
with  hydrochloric  acid  until  alcohol  produced  no  precipitate  in 
a  sample  tested,  the  excess  of  acid  removed  by  oxide  of  silver 
and  the  sugar  obtained  by  evaporation.  The  product  had  all 
the  properties  of  glucose,  was  intensely  sweet,  reduced  alkaline 
solutions  of  copper  and  silver  and  yielded  Pettenkofer's  reaction. 
Analyzed,  it  gave  the  following  result : 


A  sample  dried  at  140°  C. : 

1.  2.        Analysis  of  starch  dried  at  140°  by  Mulder 

C         44*32  44-40  44*47 

H  6*38  6-41  6*28 

O  49*30  4919 

On  treating  an  aqueous  solution  of  the  substance  at  the  ordi- 
nary temperature  with  an  excess  of  a  saturated  solution  of 
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barium  hydroxide,  a  heavy  white  precipitate  was  obtained,  solu- 
hie  in  water,  insoluble  in  baryta  water  and  alcohol.  This  precipi- 
tate was  dissolved  in  water,  the  baryta  removed  by  a  little 
dilute  sulphuric  acid  in  the  cold  and  tnen  reprecipitated  by  an 
excess  'of  alcohol. 

Prepared  thus,  it  seemed  to  have  lost  the  property  of  becom- 
ing gummy  so  readily  as  before,  and  on  examination  was  found 
to  be  completely  free  from  albuminous  matters,  giving  no  reac- 
tion even  with  Millon's  reagent  and  also  contained  only  0*61  per 
cent  of  ash.  The  substance  dried  at  100^  C.  gave  by  analysis 
the  following  result,  agreeing  closely  with  that  of  the  preced- 
ing preparation  dried  at  the  same  temperature : 


1. 

2. 

c 

48 '9,3 

43-91 

H 

6-46 

6-40 

0 

49*62 

49-69 

Another  sample,  prepared  in  the  same  way  and  dried  be- 
tween 110**-120*  a,  gave : 

1.  2. 

C  43-56  43-63 

H  6-71  6-71 

O         49-73  49-66 

Casting  a  backward  glance,  we  see  that  the  analysis  of  the 
air-dried  substance  corresponds  with  the  formula  CjHjaOg, 
that  of  the  substance  dried  at  140°  C.  with  CgHi^O,,  which 
requires  44*44  C.  6*11  H.  These  results  agree  with  glycogen, 
which  in  different  states  of  hydration  has  been  found  to  have 
the  formulae  C,H,,0„  C,H,,0,  and  C.H.^O,.  But  there- 
suits  obtained  by  the  analyses  of  the  substance  dried  at  100° 
C.  and  110°-120°  C.  do  not  agree  closely  with  any  of  the  above 
formulae.  The  same  is  true  of  members  of  the  starch  group  to 
which  glycogen  is  closely  related,  and  latelv  Dr.  Nageli  *  has 
publishea  a  paper  in  which  he  points  out  that  the  elementary 
composition  of  starch,  dextrin  and  **  amylo-dextrin  "  dried  at 
temperatures  not  exceeding  116°,  agrees  better  with  the  formula 
C,,H.,03 1 » which  requires  43*63  C.  6*3  H,  than  with  C,H,  ,0„ 
and  that  after  exposure  to  a  temperature  of  140  C,  when  the 
composition  corresponds  to  C^,H,  ^0,,  we  probably  do  not  deal 
with  undecomposea  starch.  The  analysis  of  amylo-dextrin  by 
Nageli  (loa  cit  p.  35),  dried  in  a  stream  of  hydrogen,  at  a  tem- 
perature of  112    to  116°  C,  gave  the  following  result : 


1. 

2 

c 

43-68 

43-86 

H 

6-86 

6-58 

^Beitn^e  Eiir  n&heren  Kenntniss  der  St&rke  Onippe.    Dr.  Walter  N&geli. 
ML 
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A  sample  of  dextrin  dried  at  the  same  temperature  ffave 
Nageli  as  a  mean  of  two  analyses,  C.  48*52 .  H.  678,  in  both 
cases  agreeing  closely  with  my  analyses  of  glycogen  dried  at 
110^-120®  C.  Thus  this  substance,  which  is  without  doubt 
glycogen,  coincides  in  this  respect  with  its  neighbors,  dextrin, 
amylo-dextrin,  etc 

A  sample  of  glycogen,  prepared  by  the  preceding  methods 
and  dissolved  in  water,  on  treatment  with  basic  lead  acetate, 
with  the  application  of  a  gentle  heat,  yielded  a  heavy  gelati- 
nous precipitate,  which,  when  filtered  off  by  the  aid  of  a  pump 
and  washed  with  water,  was  found  to  contain  lead.  Dried  at 
100**  C,  it  gave  by  analysis  the  following  result : 


1. 

2. 

c 

21-62 

21-78 

H 

2-91 

2-96 

Pb 

48-39 

48-34 

0 

27-08 

26*92 

Since  this  result  was  obtained,  I  find  that  M.  Bizio*  has 
already  discovered  glycogen  in  some  invertebrates.  Among 
the  Mollusks,  he  found  it  in  considerable  quantity  in  the  oyster. 

With  glycogen  from  these  sources  he  prepared  a  lead  com- 

Eound  by  means  of  tribasic  acetate  of  lead,  and  says  its  ^*analysis 
as  given  me  the  formula  ^,,H,  ,PbO, ,,"  which  requires: 

C  27-22 

H  3-40 

Pb  39-13 

O  30-24 

It  will  be  seen  at  once  that  my  result  does  not  agree  with 
this  formula.  I  therefore  made  some  further  lead  precipitates 
from  the  same  and  other  preparations  of  glycogen,  and  in  these 
simply  determined  the  lead  as  follows : 

Pb.  l8t  Prep.  2d  Prep.  3d  Prep.         4th  Prep. 

No.  1.  48-39  63-63  61-46  60-27 

No.  2.  48-34  63-68  61-45  6028 

Some  glycogen  was  also  prepared  from  the  liver  of  an  ox  by 
the  usual  method  and  dried  at  100°.     It  yielded  by  analysis: 

Caloulated. 
1.  2.  C|tH(tO,i 

C  41-87  41-00  42-11 

H  6-35  6-38  6-43 

O  61-78  61-72  61-46 

A  lead  preparation  made  from  this  gave  : 

1.  2. 

Pb  61-99  61-94 

*  Gomptes  Bendus,  Ixz,  176.     Zeitachrift  fOr  Ohemie,  1867,  746. 
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se  results  indicate  that  the  composition  of  the  precipitate 

constant. 

amount  of  glycogen  occurring  in  this  muscular  portion 
scollop  is  quite  large ;  at  one  time,  from  three  quarts 

■ams  were  obtained ;  at  another,  two  quarts  yielded  70 

'X)colh — On  evaporating  the  alcoholic  filtrate  from  the 
itated  glycogen  until  c^uite  concentrated  and  adding  neu- 
id  acetate,  a  heavy  white  precipitate  is  produced,  which  is 
bination  of  inorganic  matters  with  the  lead.  The  excess 
I  is  then  removed  from  the  filtrate  by  hydrogen  sulphide, 
fter  concentration  the  liquid  is  decolorized  by  animal 
al.  On  further  evaporation  the  fluid  deposits  white  pris- 
crystala  The  crystals  have  a  sweet  taste,  but  upon 
»n  with  soda  lime,  ammonia  is  evolved,  evincing  the  pres- 
f  nitrogen,  which  at  once  separates  it  from  the  saccharine 
The  crystals  first  obtained  were  not  quite  pure,  but 
reatment  with  animal  charcoal  and  recrystallization  gave 
ilysis  a  result  correspondingr  to  the  composition  of  glyco- 
Two  more  distinct  preparations  were  made  and  gave  by 
is: 


1st  Prep. 
1.                       2. 

31-98              31-99 

2d  Prep. 
32  09 

3d  Prep. 
31-97 

Oaloulated. 

C,H,0,NH, 

32-00 

6-88                6-84 

6-79 

6-81 

6-66 

18-57              18-58 

18-49 

18-45 

18-66 

42-67              42-59 

42-63 

42-67 

42-66 

impurities  which  seemed  to  be  the  most  diflBcult  to  re- 
were  coloring  and  inorganic  matters.  The  crystals  were 
e  in  water  and  weak  alcohol,  insoluble  in  ether  and 
te  alcohoL  An  aqueous  solution,  when  treated  with  sul- 
of  copper  and  sodium  hydroxide,  assumed  an  azure  blue 
without  separation  of  cuprous  oxide  on  heating.  The  sub- 
melted  at  about  180°  C,  then  decomposed.  With  nitric 
ne  crystals  corresponding  to  nitrate  of  glycocoll  were  ob- 
.  These  analyses  and  reactions  identify  the  substance  as 
oil,  which  I  believe   has   never  before  been   found  in 

reparation  was  now  made  in  which  the  alcoholic  filtrate 
he  precipitated  glycogen  was  evaporated  without  the  addi- 
i*  any  reagents,  and  here  the  same  crystals  were  obtained 

with  a  considerable  quantity  of  inorganic  matters  and 
lextrose. 

amount  of  glycocoll  occurring  in  the  tissue  is  small, 
gh  where  two  or  three  quarts  of  material  are  used  a  fine 
f  crystals  may  be  obtained. 

rbndi  der  PhTsiologischen  Chemie,  Gorup-Besanez,  page  236.    1876. 
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The  quantitative  analysis  of  the  edible  or  muscular  portion 
of  the  scollop,  as  obtained  at  the  market,  is  as  follows : 

1st  analysis. 

1.  2. 

Water, 79*60  79-06 

Solids, 20-40  20-34 

Ash, 1-26  1-26 

Nitrogenou8matter8(r::NX6'4),15'68  15*68 

Ether  extract, '38  •28 

Non-nitrog.  by  difference, 8-13  3*1 2 

2d  analysis. 

1.  2. 

Water, 80-26  8025 

Solids,    ... 19-76  19-75 

Ash, 1-24  1-22 

Nitrogenous  matters, 16-04  16*04 

Fatty                 "          *82  -24 

Non-nitrog.        "          3*15  3*26 

Total  amount  of  nitrogen  in  the  substance  dried  at  100^  G : 

1.  2. 

N  11-36  11-37 

The  percentage  of  glycogen  was  determined  in  two  separate 

quantities. 

1.  2. 

T  2.^  "l.  ^'  2.^ 

Glycogen,...  2 -43  2*40  1-98  2-19 

The  percentage  of  glycocoll  was  determined,  but  owing  to 
the  inaccuracy  of  the  method,  can  be  considered  only  as  an 
approximation  to  the  truth. 

1.  2.  3.  4. 

Glycocoll, -46  -68  -71  -39 

The  ash  of  the  muscle  consisted  of  the  bases,  soda,  potash, 
magnesia  and  lime  ;  acids,  chlorine,  sulphuric  and  phosphoric. 

In  conclusion,  I  wish  to  express  my  ooligations  to  Prof.  S.  W. 
Johnson  for  advice  freely  given. 


Art.  VIII. — Dr.  Koch  and  the  Missouri  Mastodon ;  by  Edmund 
Andrews,  M.D.,  Professor  of  Surgery  in  the  Chicago  Medical 
College. 

The  recent  article  of  Professor  Dana  on  the  credibility  of  Dr. 
Koch's  statement  respecting  the  occurrence  of  human  remains 
with  those  of  the  Mastodon  in  Missouri  is  a  timely  contribu- 
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»r  many  scientific  men  still  quote  Koch's  testimony,  as 
it  had  never  been  impeacned.  The  following  facts 
aid  before  the  Chicago  Academy  of  Sciences  by  Pro- 
P.  Hoy  of  Bacine,  Wisconsin,  a  well  known  scientist, 
e  whose  honor  and  truth  are  above  every  shade  of  sus- 

y  years  a^o,  Professor  Hoy  visited  the  spot  from  which 
ch  had  exhumed  the  skeleton  now  in  the  British  Museum, 
ind  the  men  who  assisted  him  at  the  work  and  took 
ccount  of  it  He  himself  also  excavated  and  recovered 
ragments  of  the  skeleton  missed  by  Dr.  Koch, 
ill  be  remembered  (see  Professor  Dana's  article  on  Dr. 
;  pamphlets)  that  the  discoverer  of  this  skeleton  claims 
e  found  it  overlaid  by  one  stratum  of  alluvium,  one  of 
hree  of  clay,  and  three  of  conglomerate,  amounting  to 
fourteen  feet  of  deposits  above  the  bones.  Professor 
;ates  that  this  whole  list  of  strata  is  a  pure  fiction.  The 
m  was  found  close  to  the  surface,  with  nothing  but  the 
J  muck  over  it  The  men  who  assisted  at  the  exhuma- 
[so  informed  Dr.  Hoy  that  Dr.  Koch  did  not  drain  the 
5  might  have  been  done  without  great  difficulty,  but  that 

they  simply  dug  out  the  muck  and  earth,  often  work- 
)  to  their  waists  in  the  water,  and  groping  with  their 
at  the  bottom  to  find  the  bones.  In  tnese  circumstances 
►bvious,  aside  from  the  question  of  veracity,  that  no  ac- 

determination  could  have  been  made  between  flint 
as  of  later  date  and  those  which  might  be  contempora- 
with  the  animal. 

re  seems  no  d  priori  improbability  in  the  idea  that  the 
Ion  may  have  survived  until  after  the  advent  of  man 
his  continent,  but  it  is  evident  that  Dr.  Koch's  testimony 
)utes  nothing  to  the  solution  of  that  question, 
following  fact  may  throw  light  on  the  burnt  skeleton  in 
lade  County,  without  impeaching  Dr.  Koch's  testimony 
the  scorched  condition  of  those  bones.  The  Western 
are  much  more  subject  to  long  droughts  than  the  Atlan- 
tes  or  European  countries.  Here  it  is  a  common  thing, 
y  dry  seasons,  for  a  peat-bed  to  be  accidentally  set  on 
id  completely  burned  up.  In  these  cases  all  the  bones 
re  scorched,  trees  growing  on  it  are  undermined,  and  fall 
nd  any  stone  implements,  or  other  incombustible  objects 
>n  the  surface  sink  down  among  the  more  ancient  relics 

Afterward,  the  peat  grows  again,  covering  them  all 
r  sometimes  the  freshets  of  neighboring  streams  fill  the 
'  with  clav  and  other  river  detritus.  The  skeleton  in 
3ade  County  may  have  been  scorched  in  this  way,  and 
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stones  and  arrowheads  of  a  later  age  mingled  with  the  bone& 
In  examining  the  relics  found  in  western  swamps,  it  is  always 
necessary  to  guard  against  the  possibility  of  error  introduced 
by  the  action  of  fires  of  this  character. 

No.  6,  ]6fh  street,  Chicago. 


Art.  IX. — Rate  of  Growth  of  CoraU,  From  a  letter  to  Pro- 
fessor J.  D.  Daka,  by  Professor  Joseph  LeConte,  dated 
University  of  California,  May  1,  1875. 

I  OBSERVE  in  your  work  on  Corals  and  Coral  Beefs,  while 
discussing  the  rate  of  coral  growth,  you  mention  an  interesting 
observation  of  Weinland  on  the  corals  about  Ha^ti,  bearing  on 
this  subject  This  recalls  to  my  mind  a  very  similar  observa- 
tion on  a  much  larger  scale,  made  bv  myself  during  the  winter 
of  1861,  while  assisting  Professor  Agassiz  in  his  examination 
of  the  Florida  reefs.  Knowing  your  interest  in  the  subject,  I 
send  you  an  account  of  it 

Professor  Agassiz  and  his  party  were  at  Fort  Jefferson,  Tor- 
tugas.  Dr.  Wm.  L.  Jones  and  myself  hiid  gone  to  examine  a 
little  island  about  8  or  10  miles  to  the  northwest  On  return- 
ing to  Fort  Jefferson  in  a  small  boat,  when  about  half  way 
between  the  two  islands  and  in  the  still  shoal  water  on  the  in- 
side of  the  line  of  reefs,  to  our  great  surprise  the  boat  suddenly 
grounded  on  the  close-set  prongs  of  an  extensive  grove  of 
madrepores  {Madrepora  cervicornisf).  On  examining  oloady 
the  trees  of  this  grove,  we  found :  1.  That  the  prongs  were  mr 
more  thickly  set  than  is  usual  in  this  species ;  2.  Uiat  all  the 
prongs  not  only  of  the  same  tree,  but  of  all  the  trees  of  the 
whole  grove,  grow  up  to  nearly  the  same  level,  which  at  the 
time  examined  was  very  near  the  surface;  3.  that  all  the 
prongs  at  that  level  were  dead  for  a  distance  of  one  to  three 
inches  from  the  point  The  lower  limit  of  death  seemed  to  be 
a  perfectly  horizontal  plane.  The  dead  points  rose  above  it  to 
various  distances  not  exceeding  three  inches.  We  rowed 
around  the  margin  of  this  grove  for  a  considerable  distance  and 
found  everywhere  the  same  phenomena.  I  satisfied  myself 
that  the  whole  grove,  for  hundreds  of  acres  in  extent,  had  been 
clipped  in  a  similar  manner. 

On  subsequent  inquiry  at  Kev  West,  I  learned  that  the  mean 
level  of  the  ocean,  owing  probably  to  the  prevalence  of  certain 
winds,  was  higher  during  one  portion  of  the  year  than  during 
the  other.  It  became  evident,  therefore,  that  during  the  high 
water  the  living  points  of  the  madrepores  grow  upward  until 
the  descending  water  level  exposes  and  kills  them  down  to  a 
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certain  level.  With  the  rise  of  the  mean  level  aeain,  new  points 
start  upward,  to  be  again  clipped  at  the  same  level  by  toe  de- 
Bffioding  water.  The  levelnesa,  the  thick  setting,  and  the  dead- 
Dess  of  the  points  are  alt  thus  completely  accounted  Tor.  It  is 
precisely  the  phenomeas  of  a  clipped  hedge. 

I  have  long  been  accustomed  to  estimate  from  these  facts 
the  rate  of  madrepore  growth.  I  have  recently  looked  up  the 
data  necessary  to  do  so  more  accurately. 

The  following  table,  taken  from  the  Coast  Survey  Report  for 
1853,  p.  76,  gives  the  mean  sea  level  for  the  different  months 
of  the  vear. 


Jan 

Feb.  .. 
March  . 
April.. 
May  .. 
Jane  .. 


■82      22 
■60     -50 


Jnly.. 
Aug.  . 
Sept.  . 
Oct.  .. 
Nov.  . 
Dec... 


■73     -63 
■31     -21 


From  the  differences  I  have  roughly  plotted  a  curve  represent- 
ing the  annnal  variation  of  mean  level. 

It  is  seen  that  the  mean  level  at  Key  West  is  lowest  in  Jan- 
aaiy  and  h^hest  in  September,  the  dit^rence  being  0  83  ftet  or 
iboat  ten  inches.     Now  starting  with  the  lowest  mean  level  in 
January,  /  J!,  it  is  evident 
J  that  living  points  a  a  a 

^^lljgj-^^j.u^     near  that  surface  would 
'  -    -     '    ~    '         -    i    ...    -  grow    upward    and    con- 

tinue to  grow  all  the  time 
the  water  was  rising  from 
llU)T I',  i. e.,  from  middle 
of  January  to  the  middle 
of  September,  and  also  white  it  was  falling  to  three  inches  above 
H  L  &,  QDtil  about  the  be^nning  of  December.     At  this  level 


the  growing  points  would  be  nipped.  It  is  evident,  therefore, 
that  the  three  inches  were  grown  in  10  to  10(  months,  Tihicb. 
would  make  about  3^  inches  per  aatinm. 
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This  table  is  taken  from  Key  West ;  my  observatioDs  were 
at  the  Tortugaa  There  may  be  differences  in  the  amount  and 
the  curve  of  variation  in  diflFerent  places.  But  this  would 
make  but  little  difference  in  the  result  I  believe  we  may 
say  with  confidence  that  the  annual  growth  of  madrepore 
points  in  the  Gulf  is  not  more  than  8^-4  inches  per  annum. 


Art.  'X.,— Brief  Oontributttms  to  Zoology  from  the  Muaeum  af  I 
Yale  College,  No.  XXXITI. — Results  of  Dredging  Expeditions  r 
off  the  New  England  Coast  in  1874 ;  by  A.  E.  Vjerrill.  = 

Ik  the  last  number  of  this  Journal  a  general  statement  was  *  r 
made  of  the  operations  in  connection  with  the  U.  S.  Fish  Com-    1 
mission,  located  during  the  summer  of  1874  at  Noank,  Con- 
necticut, on  Fisher^s  Island  Sound,  and  close  to  the  eastern    r. 
end  of  Long  Island  Sound. 

In  the  following  article  only  a  brief  summary  of  the  results 
can  be  given ;  the  full  details  will  event&ally  appear,  however, 
in  the  report  of  the  Commissioner. 

The  total  number  of  recorded  stations,  where  dredgings 
were  made  during  the  summer,  is  180,  but  many  others,  not 
registered,  were  made  by  members  of  the  party.  A  larce 
number  of  additional  localities  along  the  shores  and  in  tbe 
shallow  waters  of  the  harbors  were  explored  by  hand  nets  and 
otherwise  with  excellent  results.  Temperatures  were  not  taken 
at  all  the  dredging  localities,  and  therefore,  in  the  accompany- 
ing table,  such  localities  have  been,  for  the  most  part,  omitted. 

The  localities  dredged  may  be  conveniently  grouped  as 
follows : 

a.  Fisher's  Island  Sound,  mostly  hard  gravelly  and  stony 
bottoms,  often  rocky,  and  occasionally  with  some  sand  or  mud, 
the  depth  varying  from  4  to  15  fathoms.  The  tidal  currents 
were  rather  strong  and  the  bottom  temperatures  were  low 
(usually  61°  to  65°  R). 

b.  Block  Island  Sound,  including  a  wide  region  from  ofiF 
Point  Judith,  R.  I.,  to  Race  Point,  at  the  western  end  of 
Fisher's  Island ;  the  depth  varying  from  5  fathoms  or  less  to 
upwards  of  40  fathoms,  near  Race  Point  (No.  45).  The  cur- 
rents are  strong,  especially  toward  Race  Point,  and  the  temper- 
atures are  low  (56°  to  64°).  The  bottom  is  generally  gravelly, 
stony,  or  sandy,  occasionally  rocky,  and  but  seldom  muddy. 
An  extensive  "scol Ion-bank"  {Pecten  teiiuicostaius)  occurred  in 
18  to  22  fathoms,  south  of  Watch  Hill,  where  many  interesting 
species  were  found,  among  which  was  Leptasterias  compta.* 

*  This  species,  when  living,  is  of  a  beautiful  violet  color  (rarely  brownish). 
Occasionally  there  are  six  rays.    It  is  a  delicate  and  rather  fragile  speciee,  the 
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e  Off  Block  Island  and  south  of  Montauk  Point,  L.  L,  in- 
clading  varioos  fishing  banks  or  ''ledges,"  among  which  is 
Coxa's  Ledge,  about  18  to  20  miles  east-southeast  from  Block 
Island.  Among  these  localities  there  are  both  hard  gravelly 
and  muddy  bottoms,  and  some  that  are  sandy.  The  greatest 
depths  were  32  to  84  fathoms,  muddy,  about  10  miles  south- 
east from  Block  Island  (Nos.  161, 162) ;  and  25  fathoms,  sandy, 
about  11  miles  southeast  from  Montauk  Point  (No.  116). 
Throughout  this  region  the  bottom  temperatures  were  found 
to  be  low  (45i°  to  57°),  and  the  fauna  correspondingly  arctic. 

cL  The  eastern  part  of  Long  Island  Sound,  from  Fisher's 
Island  and  Gardiner's  Island  to  the  mouth  of  the  Connecticut 
River,  the  depths  varying  from  3  or  4  to  50  fathoms,  the 
deepest  water  occurring  a  few  miles  west  of  Bace  Point  (see 
Nos.  35,  86,  45,  46),  where  the  tidal  currents  are  very  strong 
and  the  bottom  rocky.  The  bottoms  are  variable,  but  mostly 
stonv  or  gravelly,  and  not  un frequently  more  or  less  muddy, 
whife  the  temperature  in  all  the  deeper  localities  was  low 
(58**  to  62°)  and  t^he  fauna  arctic. 

e.  Shallow  water  localities  in  the  harbors  and  estuaries  near 
Noank,  Stonington,  etc  The  bottoms  are  generally  muddy 
and  mostlv  thickly  covered  with  eel-grass  {Zosfera  marina), 

/  Gardiner's  Bay,  Long  Island.  The  localities  were  mostly 
sandy ;  the  depths  8  to  10  fathoms ;  and  the  bottom  tempera- 
tures were  higner  (64**  to  68°)  and  the  fauna  more  soilthem 
than  in  the  more  open  sounds. 

g.  Great  Peconic  and  Little  Peconic  Bays,  and  Greenport 
Harbor,  L.  L  In  these  localities  the  temperatures  were  much 
higher  (71*^  to  72^°)  than  those  of  the  other  localities  examined, 
and  the  fauna  was  very  decidedly  southern,  including  some 
species  not  before  observed  north  of  Florida  and  South  Car-  . 
oiina.  In  Little  Peconic  Bay  the  bottoms  were  mostly  sandy 
and  shelly  (mainly  Orepidula  fornicata^  both  dead  and  living), 
and  the  depths  were  4  to  13  fathoms.  In  Great  Peconic  Bay 
the  water  was  shallow,  4  to  6  fathoms,  and  the  bottoms  muddy 
and  rather  barren  in  all  the  localities  examined. 

As  the  faunae  of  the  various  kinds  of  bottoms  and  shores, 
both  of  the  bays  and  harbors  and  of  the  outer  cold  waters,  have 
been  fully  described,  and  most  of  the  species  enumerated  hj 
me,  in  a  recent  work,*  it  will  not  be  necessary  to  give,  at  this 
time,  more  than  a  summary  of  those  species  not  included  in 

nys  easUj  beooming  detachod.  Hundreds  of  specimens  of  this  hitherto  rare 
species  were  obtained  at  this  locality.  At  this  place  two  fishes  (a  species  of 
L^riM  and  a  joong  hake,  Phyda)  were  often  found  in  the  gill-cavity  of  the  Pectens 
with  IHiivMthares  macuUUa, 

*  Report  on  the  Marine  Invertebrates  of  Southern  New  England;  Appendix  of 
Ist  Report  of  the  U.  &  Commissioner  of  Fish  and  Fisheries,  1874 :  also  a  separate 
edition. 
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that  report,  and  now  for  the  first  time  recorded   from  the 
southern  coast  of  New  England. 

It  may,  however,  be  well  to  state  that  the  &una  of  the  locali- 
ties included  under  the  groups  a,  i,  c  and  d,  is  nearly  identical 
with,  though  a  little  more  arctic  than,  that  of  the  outer  waters 
off  Martha's  Vineyard  and  Guttyhunk  Island,  described  in  the 
report  referred  to ;  while  that  of  the  localities  under  e,/and^, 
is  essentially  the  same  as  that  of  Vineyard  Sound  and  the 
estuaries  and  harbors  connected  with  it,  as  described  in  the 
same  work,  though  the  fauna  of  the  Peconic  Bays  is  a  little  more 
southern  than  that  of  Vineyard  Sound  or  Wood's  Hola 


List  of  species  new  to  the  faufia  of  Southern  New  England. 

In  this  list  I  have  included,  also,  a  few  species  added  to  the  fauna  dnnv 
excursions  from  New  Haven,  bj  myself  and  others,  thou^^  not  obtained  dming 
^e  explorations  by  the  Fish  Commission.  A  few  species,  marked  (*X  not  new  to 
file  fauna,  have  also  been  introduced  in  order  to  cooiflrm  the  looalitiee,  or  to  oar< 
rect  the  nomendature.  But  numerous  spedes,  especially  of  Cmstaoea  and  ^Mogei, 
added  to  the  fauna  last  summer,  are  here  omitted,  beQ|«ae  not  yet  sntBdsnllj 
stucUed.    Many  of  them  are  undesoribed. 

ArOiChnida. 

Pyenoganmrn  UUorek  MiUler=P.  jMto^ieimi  Stimpwrn.  West  of  Baoe  Pdnt,  50 
fathoms  (Nos.  36,  36). 

fhaJUuiarackna  VtrriOn  Packard.  Low  water  and  Just  below,  and  in  pooh, 
among  eel-grass,  ascidians,  hydroids,  etc. 

Cru8t(ice«i, 

The  Omstaoea  have  been  identified  by  Mr.  S.  I.  Smith. 

*By(u  eoarctatua  Leach.    Ooxe's  Ledge,  21  fathoms;  Block  L  Sd.  (Nob.  85-90). 

DKDamine  Theaf  Boeck.    Noank  Harbor,  among  eel-g^rass. 

Melita  dmtata  Boeck.  Off  Fisher's  Island,  9  fathoms;  off  Watdi  Hill,  18 
fathoms ;  off  Race  Pt,  42  fathoms. 

MeHtOy  sp.  nov.  East-southeast  10  miles  from  Block  Island,  32  fathoms, 
muddy ;  off  Isles  of  Shods,  N.  H.,  35  fathoms. 

*Amp^i9oa  meurooephala  'Ulj.^Amp^iaea,  sp.,  Smith  in  Report  on  Invert,  p. 
561,  pi.  IV,  fig.  17.     Off  Buzzard's  Bay,  29  fathoms,  1871. 

A,  typica  £)eck.  Fisher's  I.  Sd.,  17  fathoms;  Block  I.  Sd.,  17  to  19  fadusiis 
(Nos.  74,  75);  off  Saybrook,  CJonn. ;  Noank,  among  eel-g^ss. 

A.  limicola  Bate  (Stimpson  sp.).  Noank  Harbor,  among  eel-g^ss  and  mud,  com- 
mon ;  Fisher's  I.  So.,  3  to  6  fathoms,  sandy. 

Ampelisca,  sp.  nov.  Fisher's  I.  Sd.,  7  to  9  fathoms;  Block  1.  Sd..  17  to  19 
fathoms  (Nos.  74,  75);  off  Martha's  Vineyard,  23  fathoms,  1871. 

XenocUa  megachir  Smith.    Trans.  Conn.  Acad.,  1874.  Off  Watch  Hill,  18  fathoms. 

*Hyperia  medtuarum.  Off  Now  Haven ;  Noank ;  Vineyard  Sound,  and  north- 
ward, on  Oyanea  and  other  jelly-fishes. 

H.  spinipes  Boeck.     Vineyard  Sound. 

Several  other  species  of  Amphipods,  not  yet  determined,  were  obtained. 

Anthem,  sp.    New  Haven,  in  mouth  of  Loligo  (Clark). 

Tbfum  viUahu  Lilj.    Noank  Harbor,  on  piles  at  low  water,  and  among  eel-grass . 

Other  species  of  Isopods  occurred,  among  them  a  curious  new  species  allied  to 
Paranffiura,  from  off  Watch  Hill  18  fathoms. 

Arguhta,  sp.     On  F\tndulus  pisciUenhUy  Noank,  etc. 

Several  undetermined  species  of  Lenueans  occurred  on  the  sturgeon,  drum-fish 
(one  in  the  gill-cavity  and  another  on  the  skin  and  fins),  orange  file-fish,  skate,  etc. 

Balantu  porcatua  Costa.  Off  Watch  Hill,  18  fathoms;  Long.  L  Sd.,  24  to  50 
fathoms,  off  Race  Point.  (Nos.  35,  36,  47). 
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AnnelidcL 

iais,  sp.  DOT.  Various  looalities  in  Block  I.  Sd.;  Fiaher'sL  Sd.;  and 
Sound,  10  to  40  fathoms,  on  sandy  bottoms. 

mimUa  Malmgren.    Block  I.  Sound,  17-21  fathoms,  mud. 
ky9  atea  Malmgrcn.    Off  Stonington,  4-6  fathoms,  Aug.  16. 
doee  Gnadomdica  (Erated.    fisher's  Island  Sound,  12-14  fathoms. 
'ea  gracilis  Yerrill.    Noank  Harbor. 

it  hunfera  Yerrill,  sp.  nov.*    NoMik,  on  piles,  and  eel-grass,  Julj  11-31. 
patHda  Yerrill,  sp.  noy.f    Plate  ni,  fig.  6.    Noank  Ebrbor,  Aug.  15-17. 

sp.    A  yellowish  white  species,  with  broad  obtuse  palpi,  and  monUiform 

and  drri ;  Block  Island  Sound,  17-21  fathoms,  Aug.  21.     . 
rioonereiB  obhua  Yerrill.    Noank  Harbor,  1-1^  fi^homs,  mud  and  dead  eel- 
ily  8. 

lis  Yerrill,  sp.  nov.i    Off  Blods  Island,  14  fathoms,  Aug.  19. 
ia  deniieuiaia  Yerrill,  sp.  noy.§    Off  Block  Island,  14  fathoms,  Aug.  19. 
cola  marina  Malmgren.    In  sand  at  low-water  on  a  beach  about  3  miles 
Noank,  July  9. 
tmiaaBpera  Stimpson. 
1^  sp.    Block  I.  Sound,  17-24  fathoms. 
0ina,  sp.     Burrowing  in   dead  shells  of  Peeim  tenmcostatus ;  off  Block 

Block  I.  Sound,  18-21  fathoms. 

om,  sp.    Noank  Harbor,  1-1^  fathoms,  mud  and  dead  eel-grass. 
Ua,  sp.    Off  Sea-flower  Reef,  6-9  fathoms,  sand. 
tria  eapHtaris  YerrilL    Off  Block  Island,  16-20  fathoms,  mud. 
tides  granulaia  Malmgren.    Long  L  Sound,  off  Race  Point)  60  fathoms. 
nu  cineinnatuB  Malmgren.    Coxe's  Ledge,  20  fathoms,  sand  and  (praveL 
irruB,  sp.    A  bright  red  species,  with  brilliant  blue  phosphorescence.    Off 
Sill,  18-22  fathoms;  Coxe*s  Ledge,  20  fathoms;  Bay  of  Fundy,  low- water 
thoma. 

^tti»  iuci/era  Yerrill,  sp.  noT. 

rather  slender,  about  18mm.  long;  head  broader  than  long,  emarginate 
wider  and  broadly  rounded  in  front,  eyes  rather  large,  the  anterior  pair  a 
ider  apart  than  the  posterior ;  palpi  broad  and  short,  about  one-third  as 
the  head,  blunt  or  obtiysely  rounded  in  front ;  antenns  stout,  tapering,  the 
considerably  longer  and  larger  than  the  lateral,  about  equal  to  twice  the 
of  the  head ;  tentacular  cirri,  like  the  antenn®  and  dorsal  cirri,  trans- 
wrinkled,  the  upper  ones  about  equal  to  the  median  antennae,  the  lower 
little  smaller ;  dorsal  •  cirri  of  the  first  segment  longer  than  the  antenns, 
th  exceeding  three  times  the  breadth  of  the  head ;  cirri  of  the  two  follow- 
oents  less  than  half  as  long ;  those  on  the  fourth  longer  and  on  succeeding 
s  generally  alternately  longer  and  shorter,  but  mostly  less  than  half  the 
r  of  the  body.  Color  yellowish  white,  with  a  dark  intestinal  line.  Phos- 
ent  with  a  bright  green  light 
!u  pallida  Yerrill,  sp.  nov.     Plate  ni,  figure  6. 

slender,  tapering  to  both  ends,  about  15mm.  long  and  '5  to  '75nun.  broad, 
mall,  length  about  equal  to  breadth,  rounded  behind,  produced  in  front, 
ilight  antero-latoral  angle  on  each  side ;  palpi  large,  elongated,  lanceolate, 
at  tips;  eyes  small,  the  anterior  very  wide  apart.  Antenns  and  cirri 
short,  distinctly  annulated  or  moniliform;  the  median  antenna  largest; 
irri  variable  in  length,  or  alternately  longer  and  sl^orter.  The  longer  ones 
oe  half  longer  than  the  breadth  of  the  body,  composed  of  17  or  18  annula- 
Golor  white,  with  a  yellowish  intestinal  line  posteriorly.  None  of  the 
ve  setiform  tips. 

nbriccmereis  acuta  Yerrill,  sp.  nov.     Plate  ni,  fig.  5. 
is  a  slender  species,  easily  distinguished  by  its  very  long  acute  head, 
is  about  three  times  as  long  as  broad.    The  lateral  appendages  are  short, 
thort  obtuse  upper  lobe. 
helia  derUiculata  Yerrill,  sp.  nov. 

long  and  round ;  9  anterior  segments  with  short  setsB ;  18  with  slender 
1^  branchiae,  denticulate  on  the  front  edge ;  5  caudal  segments  with  long 
nal  segment  with  16  to  18  slender  acute  papille,  and  two  larger  lanceolate 
low.     Length,  70nmi.;  diameter,  6mm. 
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Pista  eristata  Malmgren.  Long  Island  Soondf  off  New  Londoii,  8  fathoms,  m 
and  sand  (loo.  17),  July  17. 

Chone,  sp.  North  of  Block  L,  18-24  fathoms,  mud  and  sand,  Aug.  6;  Goi 
Ledge,  21  Mhoms. 

Ftiigrana  impkxa  Berkelej.    Fisher's  L  Sound;  Ooze's  Ledge,  21  fathoms. 

Sp%rarbi»nafiaihida{f)lsioBxdk.    Fisher's  L  Sound;  Ooze's  Ledge,  21  fathoi 

^rorbia^  sp.    Shell  bicarinated.    With  last 

Bdellodeaj  O^hyrea^  etc. 

IcfUhffobdeUa,  sp.     Parasitio  on  soulpin  {OotktB,  vp,\  Thimble  Islands,  M 
1874.    Whitish,  with  reddish  intestinal  lines. 
Ghatodei-ma  nitidvhun  Loven.    Off  Block  I.,  32-34  fathoms,  mod  (loc  161, 1< 
IHstoma  kme  Verrill,*  sp.  nov.    Block  I.,  in  mouth  of  bill-fish. 
T.  comuium  VerrilLt    Block  I.,  on  gills  of  bill-flsh  {Mraptmnti  allridus), 
Nitachia  etegam  Baer.    On  gills  of  sturgeon  {Ac^i>enaer  oaByrhynchu  Mitchel] 

TSirbeUaria, 

Lineua  viridia  V.  =  Nimertea  viridia  Verrill,  Rep.  on  Invert,  p.  628.  Noa 
low  water  and  1  fathom,  mud. 

Iktraatemma  doraalia  Mcintosh.  Noank  harbor,  on  eel-grass  and  in  l-l^  fa 
oms,  mud,  July  8 ;  Casco  Bay. 

T.  degana  Verrill  (=  Hecate  akgana  Girard).    Fisher's  Island  Sound. 

Body  about  14mm.  long,  slender,  depressed,  tapering  to  tail ;  head  wider  tl 
neck,  obtuse  or  emarginate ;  eyes  oonspicuous,  nearly  in  a  square,  the  antei 
ones  a  little  nearer  together  than  the  posterior.  Oolor  of  body  li^^t  yellow,  ^ 
a  broad  band  of  deep  brown  on  each  side,  leaving  a  wide  dorsal  stripe.  A  ; 
yellow  variety  (?),  from  Noank  harbor,  has  the  lateral  bands  rather  ill-defii 
consisting  of  more  or  less  separated  specks. 

T.  Candida  (f)  (Ersted.     Noank  harbor,  1-1^  fathoms,  mud ;  Casco  Bay. 

Amphiporua  biocuiatua  Mcintosh.  Noank  harbor,  l-l-}^  fathoms,  mud,  July 
Fisher's  I.  Sd.,  7  fathoms,  mud  and  sand. 

A.  haatatua  Mcintosh  (?).     Block  I.  Sd.,  18-45  fathoms,  Aug.  6. 

Oephahihrix  Unearia  (Ersted.  Noank  harbor,  1-1^  fathoms,  mud  and  eel-gra 
Casco  Bay,  low  water. 

Gastropoda  and  Lfttftelltb^anchiata. 

*Scal<tria  Cfrcenlandica.    Block  Island  Sound,  1 7-24  fathoms,  Aug.  6. 
VduHna  IcBvigaia.     Off  Watch  Hill,  18-20  fathoms. 

*  StfjUfer  SHmps<mu  Verrill.     Block  I.  Sound  (Nos.  85-90),  6-15  fathoms. 

*  Ibnicelia  marmorea  Carpenter.  ( Chiton  marmoreua  Gould.)  Off  Block  Isls 
Pkiline  quadrata.  Off  Montauk  Point,  20-25  fathoms,  sand  (Nos.  115,  116). 
Montagua  Boatonienaia  (Cauthouy,  sp.).     South  of  Fisher's  Island,  32  fatho 

Aug.  U  (No.  91);  off  Montauk  Point,  Aug.  13  (No.  14). 

ihnbletonia  fuaoata  Gould ;  also  var.  remigata  and  var.  lanceolata  (Gould).  0« 
of  all  shades  of  color,  from  pale  flesh-color  to  dusky  brown.  Piles  at  Noa 
common  on  hydroids. 

*  D^iatoma  leave  Verrill,  sp.  nov. 

Length  about  15mm.,  very  thin,  and  broad  elliptical ;  anterior  end  somew 
produced  and  broadly  rounded ;  posterior  end  emarginate ;  dorsal  surface  smoo 
lower  with  minute  granule-like  papillae.  Color  white,  translucent.  Postei 
sucker  large,  about  a  third  of  the  breadth  of  the  body,  campanulate,  the  cen' 
aroa  large,  with  seven  angles,  from  which  seven  lines  radiate ;  the  edge  is  divi) 
into  very  numerous  denticles;  anterior  suckers  also  large,  about  one-half 
broad  as  the  posterior,  separated  by  a  space  less  than  their  diameter. 

f  lYiatoma  comutum  Verrill,  sp.  nov. 

Body  thin,  broad  elliptical,  or  oblong,  emarginate  posteriorly;  anterior  < 
nafrowed,  produced,  and  with  a  short,  tapering,  tentacle-like  process  at  e 
angle ;  upper  surface  with  minute  rounded  granules  and  small  scalo-like  wrinkl 
smooth  beneath.  Posterior  sucker  small,  less  than  one* fourth  the  breadth  of 
body,  its  border  divided  into  much  fewer  and  larger  teeth  than  in  the  preced 
species ;  anterior  suckers  two-thirds  as  broad  as  the  posterior,  nearly  'two  dii 
eters  apart    Color  light  red  or  flesh-color. 
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DotefinmoBa  Yenill,  sp.  noy>    Off  Point  Judith,  10-14  fathoms,  Aug.  19. 

Maiia  modesta  Yerrill,  sp.  nov.f  Off  west  end  of  Fisher's  Island,  Aug.  26,  1874, 
ODSuidj  and  muddy  bottom;  Block  Island  Sound,  17-24  fathoms,  Aug.  6;  north 
of  little  Gull  Island,  40  fathoms  (No.  19). 

EmaUa  BtrioiiUa  Stimpson.    Off  Block  Island,  20-26  fathoms  (116,  116). 

Tkrada  myopsia.    West  of  Fisher's  Island,  7-9  fathoms,  Aug.  26. 

Tunicata. 
AmarcBcimn  glabrum  YerrilL    Off  Block  Inland. 

Bryozoa. 

*DiacopordUi  vermcaria  Smitt =2>uM(qpora  paiina  Yerrill,  in  Report  on  Invert 
S.  K.  E.,  1873.    Fisher's  Island  Sound. 

*htbul^pora  aerperu  (irregular  yariet7)=  T.  flabeUaria  Yerrill,  in  Report  on  Inv. 

Akycnidiwn,  sp.  A  smooth  red  species,  inerusting  shells.  Off  Watch  HiU, 
18-22  fathoms,  on  shells  of  PecUn;  Casco  Baj;  Baj  of  Fundj.  « 

Bcdlaria  eUiaia  BlainviUe.  Fisher's  I.  Sound,  8-12  fathoms;  Bay  of  Fundy, 
10  to  30  fathoms ;  off  Gay  Head,  19  fathoms. 

*Biflu^a  tenuia  Y.=Mentbranipora  tenuia  Desor ;  Yerrill,  in  Report  on  Invert., 
pi  712.     Low-water  to  40  fathoms. 

Membranipora  tmieomia  Flem.,  and  var.  Americana  (D'Orb.).  New  Haven,  on 
algs,  etc. ;  Fisher's  I.  Sound ;  Block  L  Sound ;  Casco  Bay ;  Bay  of  Fundy,  eta 

^OribrUina  pttnekurata  Smitt.  Plate  m,  fig.  2f=EBcharipora  pundtUa  Y.,  in  Rep. 
OD  Invert,  p.  713.    New  Haven,  Noank,  eta 

Piorma  cQiata  Smitt  New  Haven,  on  red  alge;  Thimble  Islands;  Fisher's  I. 
Sound ;  Yineyard  Sound,  6-8  fathoms,  on  shells  of  Mactra. 

EkhareOa  periuaa  f,^  Fisher's  I.  Sound ;  Block  L  Sound ;  eastern  end  of  Long 
L  Sound,  8-40  fathoms ;  Bav  of  Fundy. 

Hippothoa  biaperta  Sinitt§  New  Haven,  on  red  algae ;  Thimble  Islands,  in  pools ; 
off  Watch  Hill,  3-5  fathoms ;  Yineyard  Sound,  abundant. 

H.  reveraa  Y.,  sp.  nov.|    Off  Gay  Head. 

Eachara  verrueaaOj  var.  propinqua  Smitt  Off  Buzzard's  Bay,  25  fathoms; 
Xantucket  Shoals,  abundant ;  Bay  of  Fundy,  etc. 

•  Doto  formoaa  Yerrill,  sp.  nov.     Plate  m,  fig.  4. 

Dorsal  papiUs  about  8  on  each  side,  stout,  ovate,  narrowed  at  base,  covered 
with  numerous  short,  obtuse  or  rounded,  small,  white-tipped  papillae.  Tentacles 
slender,  the  sheaths  funnel'Shaped,  obliquely  truncated,  with  slight  emarginations 
in  front  and  on  the  outer  side.  Body  translucent  white ;  tentacle  -slieaths  and  dorsal 
papQls  covered  with  flake-white  specks.     Length  about  '5  of  an  inch. 

jidaiia  modeata  Yerrill,  sp.  nov.    Plate  iii,  fig.  3. 

Body  oval,  very  convex.  Tentacles  long,  about  equal  to  breadth  of  body,  slightly 
serrate  or  wrinkled ;  obtuse  [  cirri  at  their  bases  about  half  as  long,  very  slender, 
with  acute  white  tips.  Branchiae  about  12,  rather  long,  pinnate;  two  slender 
cirri  dose  together,  behind  the  banes  of  the  gills  on  each  side ;  four  much  smaller 
conical  papiUae  in  a  row  on  each  side.  Color  of  back  and  branchiae  deep  orange- 
hrown,  mottled  with  yellowish  and  greenish  white.     Length  about  *5  of  an  inch. 

I  This  species  has  large  zooecia,  with  numerous  coarse  pores;  ooeoia  large,  sub- 
globular,  roughaned  with  prominent  granules,  and  perforated  by  small  pores ; 
•pertures  with  a  broad  shallow  sinus,  and  small  lateral  denticles  within; 
tvicolaria  lateral,  rarely  present,  opposite  the  side  of  the  aperture,  broad,  obtusely 
rannded,  the  point  directed  toward  the  aperture. 

§  To  the  genus  Hippothoa^  as  limited  by  Smitt  in  his  recent  work  on  Florida 
Bnrozoa,  belong  EachareUn  variablia  and  MoUia  hyalina  of  my  Report  on  Invert,  of 
Southern  New  England.  The  former  is  very  nearly  allied  to,  if  not  identical  with 
B.  habeUeana  of  Smitt,  Florida  Bryozoa,  p.  44,  plate  viii,  figs.  166-168,  1873. 

I  Hippothoa  reveraa  Yerrill,  sp.,  nov.  Plate  iii,  fig.  1.  Zooecia  oblong,  the  front 
perforated  with  scattered  pores  of  moderate  size;  apertures  rounded,  with  a 
shallow  rounded  sinus ;  a  small  mucro  is  often  present  in  front  of  the  aperture ; 
svieularia  narrow,  elongated,  acute,  somewhat  curved,  raised  above  the  level  of 
the  ioGBcia»  the  point  most  raised,  and  directed  outward  and  backward. 
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OeB^pora  ametdarii  HinckB.    OH  New  HaTen;  Fiaher'a  L  Soimd;  8t  Geoiigt' 
Bank ;  Baj  of  Fundy,  eta    OonMwm  on  SertiUantM, 

^Lepralia  Americana  YerriU.  Thia  Journal,  voL  iz,  p.  416,  plate  Tn,  fin.  4, 6, 
=L,  Pattaaianaf  Verrill,  Report  on  Invert,  p.  713,  1873.  New  Haven  uutor; 
Noank,  on  eel-graaa,  eta ;  Yineyard  Sound ;  Beverly,  Maaa. ;  Long  L  Sound,  low- 
water  to  40  fa&oma  Hoa  29),  on  ahella,  aionea,  eta,  with  ooBcia. 

Diaeopora  niHda  YerrilL  Thia  Journal,  iz,  p.  416,  |ri.  vn,  fig.  8,  June,  187fi. 
Thimble  Islanda,  on  algSB  in  pool  at  low-water;  Flaher*a  L  Sound,  3  to  U 
fathoms ;  Yineyard  Sound,  6  to  10  fathoma.  oommon  on  ahella. 

JSchin  odermata. 
Lophothwia  Fabricii  YerrilL    Off  Blodc  Island,  20-21  fiUhoma  (167-8). 

AcalephcB.  * 

Boiina  aiata  Agaasiz.    Newport,  R.  L  (A.  Agasaia). 
«    Campanularia  vertieiOakk  Lamarok.    Blodc  L  Sd.,  17-46  fathoma;  Fiaher's  L 
Sd.,  4-11  fathoms. 

C.  caiceeiiiftra  Hincks.  Plate  iv,  fig.  6.  Noank,  on  bottom  of  aoow;  Wood*i 
Hole,  on  piles,  1871. 

Oi^tM,  noigirmis  (McCready).    Plate  it,  flg.  2.    New  Haven,  Sept,  1874 

Cfonothyrcta  hyalina  Ilincka.    Off  Watch  Hill,  R.  L,  18  fathoma,  July  31. 

O.-  Lovini  Allman.    Noank,  on  pilee  of  wharf. 

G.  gracOia  Alhnan.  Fisher's  L  Sd.,  4-13  fathoms;  off  Watch  HiU,  18  fatbooa; 
off  Montauk  Pt,  ^20  fathoms. 

O,  tenma  Clark,  ap.  nov.*  New  Haven,  on  pika  of  Long  Wharf,  June,  1815 
(Clark). 

Obelia  bidentata  Clark,  sp.  nov.f    Qreenport,  L.  L,  on  piles,  Aug.  5. 

0.  bicuspidaia  Clark,  sp.  Dov.f  Off  Thimble  Islands,  4-5  &thoms,  rocks,  Sept, 
1874. 

Operctdaretta  lacerata  Hincks.     New  Haven,  on  piles.  May,  1875  (Clark). 

0.  pumila  Clark,  sp.  nov.§  Portland,  Ma,  on  piles ;  off  Montauk  Pt,  6-16  fathoms. 

Halecium  artkvdcium  Clark,  sp.  nov.|  Long  I.  Sound,  8-12  fathmna;  Oozb^ 
Ledge,  17-21  fathoms;  Casoo  Bay;  Bay  of  Fundy.' 

*  Gonothyraa  tenuis  Clark,  sp.  nov.  Closely  allied  to  G.  Loveni,  but  has  nsr- 
row,  elongated,  obconic  gonothecee,  tapering  gradually  to  the  base. 

f  Obelia  bidentata  Clark,  sp.  nov.     Plate  iv,  fig.  10. 

Stems  clustered,  compound,  nearly  straight,  thickly  branched ;  mode  of  brandl- 
ing irregular,  a  few  of  the  lower  branches  sometimes  attaining  a  considerable 
length  and  resembling  the  main  stem ;  brancblets  and  ends  of  the  branches  simple, 
slender,  translucent  and  very  graceful  Hydrothecse  very  deeply  campanulate  with 
9-12  longitudial  lines,  and  the  rim  ornamented  with  very  acutely  bidentata  teeth. 

t  Obelia  bicuapidata  Clark,  sp.  nov.    Plate  iv,  flg.  11. 

Stem  erect,  slender,  compound,  sparingly  branched;  branchea  abort,  slender, 
ascending  and  irregularly  arranged.  Hydrothecse  very  deeply  campaniilate,  nar- 
row, very  hyaline,  and  with  8-10  longitudinal  lines  extending  from  the  distal 
extremity  nearly  to  the  base.    The  rim  is  armed  with  acutely  bidentata  teeth. 

§  OpercuiareUa  pumila  Clark,  sp.  nov.     Plate  iv,  figs.  7,  8,  9. 

Stem  rather  stout,  erect  or  creeping;,  slightly  flexuous,  sparingly  branched. 
Hydrothecffi  largest  in  the  middle,  tapering  very  slightly  toward  the  base  and 
rapidly  converging  toward  the  distal  end;  operculum  composed  of  a  few  con- 
vergent segments,  not  very  deep.  Gonothecsa  fusiform,  about  twice  the  length  of 
the  hydroUiecae. 

I  Halecium  articuloaum  Clark,  sp.  nov. 

Stem  stout,  compound,  sparingly  branched,  dark  brown  or  black ;  branches 
short  and  irregularly  arranged  on  all  sides  of  the  stem ;  branchlets  few  and  very 
short ;  branches  and  branchlets  divided  into  short,  stout  intemodes  by  distinct 
joints  placed  at  right  angles  to  the  stem.  Hydrothecse  short  and  wide.  Gono- 
thecse  sessile,  borne  in  rows  on  the  upper  side  of  the  pinnae.  The  female  are 
obovate,  and  have  the  opening  on  one  side,  nearer  the  distal  end.  The  male 
gonothecse  are  oblong,  subcylindrical. 
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inn  haloGimmi  Johnst    Off  Saybrook,  14-23  fathoms;  Block  I.  Sound, 
thorns;  Usher's  L  Sound,  4-11  fathoms. 

mii  JohnstoD.    Off  Sajbrook,  ^23  fathoms;  Fisher's  L  Sd.,  7-11  fath- 
ock  L  Sd.,  17-21  fathoms.    Casco  Bay;  Bay  of  Fimdy. 
I  oomiUa  Lamx.,  1812= £.  dumo9a  Sara  (flem.  sp.).    Nantucket  Shoals. 
ieUa  co8kita{f)  Hindcs.    Fisher's  I.  Sd.,  9-11  fathoms. 
iUa  tyringa  Hindcs.    Plate  IT,  figs.  3, 4,  6.    Fisher's  I.  Sd.,  4-14  &thoms, 
calitiee;  Block  L  Sd..  17-45  fathoms ;  off  Saybrodc,  6-8  fathoms. 
tr.  pygmcM  (Hincks).    Fisher's  L  Sd.,  5^-6^  fathoms. 
ardla  polywniaa  Gray,  var,  gigaiUea  Hincks  =  CbhUina  iamarisea  A.  Ag., 
caL  N.  A.    Off  New  London,  6  fathoms;  Gardiner's  Bay,  6-8  &thoms; 
Sound,  17-24  fathoms. 

fOM  Gray.    Noank,  on  piles  of  wharf ;  off  Watch  Hill,  17-21  fathoms. 
ma  foBax  Agassis.    Off  Watch  Hill,  17-21  fathoms. 
aoea  Agassiz.    fisher's  L  Sound,  9-11  fathoms,  July  14,  with  gonothecsB. 
carta  graciKa  Hincks.    Hyannis,  Mass.,  on  Sargaaaum. 
uUodes  Fhridianus  Agassis.    Greenport  Harbor,  L.  I.,  Aug.  6 ;  Florida. 
Tphora  laemiata  Agassis.    Fisher's  I.  Sound,  July. 
iHa  Agaaami  McCr.    Greenport  Harbor,  Aug.  6 ;  CJharleston,  S.  0. 
noenida  apadabHia  Agassis.    Noank  Harbor,  on  bottom  of  vessel 
vna  indiviaa  Linn.    Off  Saybrook,  4-9-22  fathoms;  Fisher's  1.  Sound, 
homs ;  Block  L  Sound,  17-24  fathoms ;  off  Block  Island,  14  fi^oms. 

Anthozoa, 
nOiM8  boreaUa  Yerrill,  (young  specimen).    Off  Watch  Hill,  B.  I.,  18  fathoms, 

na  eraaaicomnia  Ehrenberg.    Fisher's  L  Sound,  12-14  fathoms ;  Block  L 
;-8  fathoms  (Nos.  85-90);  off  Watch  Hill,  18  fathoms. 

eral  sponges,  Dew  to  the  fauna,  were  also  obtained  and 

studied  by  Prof.  Hyatt     Among  them  is  a  curious  very 

r  and   delicate,  bipinnately  branched   species  from  the 

joth  at  Greenport  and  Noank.     Numerous  ciliated  Proto- 

jre  also  observed,  but  are  mostly  not  accurately  identified. 

g  them  is  the  curious    Freia  ampulla^  on  eel-grass,  and 

n  Sertutaria  from  50  fathoms.     Some  of  the  Rhizopods 

tudied  by  Dr.  E.  Bessels,  and  others  by  Dr.  Joseph  Leidy. 

• 

Ejo^lahatign  of  Plates. 

L — Figure  1.  ffippothoa  reveraa  V.,  enlarged  32  diameters. 

Figure  2.   Crihrilina  puncturata  Smitt.     Off  Noank. 

Figure  3.  IdcUia  modeata  V.,  enlarged  about  6  diameters. 

Figure  4.  Doto/ormosa  V.,  enlarged  about  10  diameters. 

Figure  5.  Lumbriconereia  actUa  Y.,  much  enlarged. 

Figure  6.  Syttia  pallida  Y .,  much  enlarged. . 
es  1,  2,  3,  were  drawn  by  the  author ;  4,  by  J.  H.  Emerton ;  5  and  6,  by 
lake. 
''. — Figure  1.   Clytia  Johnatoni^  enlarged  16  diameters. 

Figure  2.   C.  noliformia  Y..  16  diameters. 

Figpire  3.   CalyceUa  ayringck^  32  diameters. 

Figures  4,  5.  The  same,  showing  peculiar  variations. 

Figure  6.   Campanularia  cakeolifera,  16  diameters. 

Figfure  t.   Opercularella  pumiia  Clark,  from  Portland,  Me. 

Figure  8.  The  same,  creeping  form. 

Figpire  9.  The  same,  young  stems  from  off  Montauk  Point. 

Figure  10.   Obelia  bidentata  Clark,  16  diameters. 

Figure  11.   0.  hieuapidaig  Clark,  16  diameters. 
e  2  was  drawn  by  the  author;  the  rest  by  Mr.   S.  F.  Clark ;  all  with 
loddA. 

[To  be  continued.] 
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Abt.  XL — Examination  cf  Oases  from  the  ileteoriie  of  FA,  12, 

1876;  by  Arthur  W.  Wright. 

This  meteorite  fell,  on  the  date  above  mentioned*  in  Iowa 
County,  in  the  State  of  Iowa.  By  the  agency  of  Professor  N. 
R.  Leonard,  of  the  Iowa  State  University,  a  large  amoant  of  the 
muteoric  mass  was  collected,  and  from  him,  b}*  the  courtesy  of 
President  Thacher  of  the  same  institution,  a  number  of  frac- 
ments  were  recoiveil  by  the  writer,  for  an  examination,  of  whick 
a  brief  notice  was  published  in  the  preceding  number  of  this 
Journal.  A  description  of  the  meteorite,  and  of  the  circum- 
stances which  attended  its  fall,  by  Prot  Leonard,  will  be  given 
in  the  next  number  of  the  Journal. 

The  meteorite  is  of  the  stony  kind,  not  greatly  differing  in 
its  general  appearance  from  others  of  the  same  class.  NumeroQS 
small  grains  of  metallic  iron  and  of  the  magnetic  sulphide  of 
iron,  or  troilite,  are  scattered  through  the  mass,  the  iron  grains 
ranging  in  size  from  the  dnest  particles,  like  mere  powder,  to 
those  of  the  size  of  a  tig-seed,  with  occasionally  one  as  large  as 
a  grape-seed. 

Among  the  fragments  received,  there  are  some  which  show 
distinct  evidences  of  a  sort  of  lamination  or  imperfect  stratifi- 
cation, the  ]X)rti()ns  at  which  the  surfaces  separated  being 
smootlied  down,  as  if  by  pressure  or  friction.  Several  minute 
veins  are  visible,  which  appear  to  be  filled  with  material  of 
somewhat  tlifferent  constitution.  Their  relation  to  the  general 
mass  cannot  be  distinctly  made  out,  and  it  is  doubtful  whether 
they  indicate  anything  more  than  tliat  cracks  formed  in  the 
mass  while  cooling,  and  that  the  fissures  thus  formed  were  filled 
up  again,  perhaps  by  the  still  fluid,  matter  from  the  interior. 
They  seem  to  indicate  that  the  mass  of  which  the  meteorite 
probably  once  formed  a  part  was  of  great  size. 

The  recent  investigations  of  Prof.  Newton,  Schiaparelli, 
Oppolzer,  and  others,  in  respect  to  some  of  the -great  me- 
teoric streams,  have  resulted,  on  the  one  hand,  in  establishing 
the  identity  of  their  orbits  with  those  of  certain  well-known 
comets,  aufl  on  the  other,  in  showing  that  the  bodies  belonging 
to  these  streams  are  probably  of  the  same  nature  as  the  sporadic 
or  occasional  meteorites.  It  seemed  probable,  therefore,  that  an 
examination  ot  the  gases  yielded  by  a  freshl}'  fallen  meteorite 
would  be  likely  to  furnish  important  information  respecting  the 
tails  of  comets,  and  these  anticipations  were  found  to  be  not 
unwarranted  by  the  results. 

The  examination  was  made  in  the  manner  described  in  a  pre- 
vious article,*  and   with   the  sfime  apparatus.     The  fii-st  trial, 

*  This  Journal,  III,  ii,  Apr.,  1876,  p.  294. 
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which  was  made  with  a  quantity  of  the  iron  extracted  from  the 
meteoric  mass,  showed  tnat  the  gaseous  contents  differed  in  a 
marked  degree  from  those  obtained  from  iron  meteorites  hith- 
erto examined,  inasmuch  as  they  contained  a  very  large  per- 
centage of  carbon  di-oxide,  with  a  smaller  proportion  of  car- 
bonic oxide,  and  a  large  residue  of  hydrogen,  tde  two  oxides 
of  carbon  making  about  one  half  of  the  gaseous  mixture.  The 
percentages  obtained  in  the  preliminary  trial  were,  CO,,  85; 
CO,  14 ;  or  49  per  cent  of  carbon  compounds,  the  hydrogen  not 
having  been  estimated.  This  was  merely  a  rude  approxima- 
tion, and  the  amount  of  GO  is  overstated,  at  the  expense  of  the 
CO,.  These  results  were  obtained  with  the  particles  of  iron 
separated  from  the  powdered  stone  with  a  magnet.  The  residue, 
however,  contained  a  considerable  amount  of  iron  in  particles 
too  small  to  enable  them  to  lift  the  bits  of  the  stony  matrix  in 
which  they  were  enclosed.  As  this  was  found  to  introduce 
irregularities  in  the  determinations,  the  portions  of  meteorijte 
employed  in  the  experiments  to  be  descrioed  were  finely  pul- 
yenzecl  in  adiamona  mortar,  and  the  whole  immediately  placed 
in  the  ^la.ss  tube  to  be  attached  to  the  Sprengel  pump,  the  iron 
not  bemg  separated  from  the  rest  Larger  volumes  of  the 
gases  were  extracted  than  in  the  first  trial,  and  the  relative  pro- 
portions of  the  different  constituents  carefully  determined  by 
analysia 

Powder  formed  from  about  four  cubic  centimeters  of  the 
solid  meteorite  was  placed  in  the  tube  upon  the  pump,  and  the 
air  very  thoroughly  exhausted.  It  was  soon  found  that  the 
relative  amounts  of  the  different  constituents  driven  off*  by 
heating  the  tube  varied  with  the  temperature,  and  the  expen- 
ments  were  so  conducted  that  the  portions  separated  at  different 
temperatures  could  be  examined  separately. 

On  applying  the  heat  of  the  hand  to  the  tube  for  a  short  time, 
a  small  amount  of  gas  was  liberated,  too  small  for  anything  more 
than  a  rude  qualitative  test  as  to  its  composition,  wtiich  showed 
the  presence  of  carbon  di-oxide  and  some  hydrogen.  The  tube 
and  its  contents  were  then  brought  to  the  temperature  of  boil- 
ing water  by  surrounding  it  with  a  wider  glass  tube,  through 
which  steam  was  passed  for  several  hours.  Gas  was  given  oft' 
in  considerable  quantity,  and  enough  was  collected  for  an  anal- 
ysis. This  was  found  to  contain  95'46  per  cent  of  carbon  di- 
oxide, and  4*54  per  cent  of  hydrogen,  the  carbonic  oxide,  if 
present,  being  in  too  small  amount  for  estimation  with  cer- 
tainty. A  moderate  heat  was  now  applied  for  a  short  time 
with  a  small  Bunsen  flame,  raising  the  temperature  to  200°  or 
250^  This  separated  a  still  greater  quantity  of  the  gases,  in 
the  following  proportions :  CO,,  92  32  ;  CO,  1-82  ;  H,  6-86.  A 
stronger  heat  was  then  applied  for  nearly  an  hour,  the  tempera- 
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ture,  however,  being  kept  below  that  of  reduess.  Abcmt  thre< 
cubic  centimeters  of  gas  were  given  oflF,  which  was  found  V 
consist  of  CO,,  4227  ;  CO,  511 ;  H,  4806 ;  N.  456.  The  tub 
with  its  contents  was  now  brought  to  a  low  red  heat,  which  wsi 
maintained  for  half  an  hour  or  so,  the  effect  being  to  liberate 
ndlarly  the  same  volume  of  gas  as  before,  containing  CO,,  85*82 
CO,  0-49 :  H,  58*51 ;  N,  518.  Finally  it  was  brought  to  a  fol 
red  heat,  which  caused  the  evolution  of  much  more  gas,  yield 
ing,  on  analysis,  CO,,  5*56 ;  CO,  OOO ;  H,  87*58 ;  N,  6*91.  Th< 
whole  amount  of  gas  given  off  was  about  two  and  one  bat 
times  the  volume  of  the  solid  portion  of  the  meteorite  employed 
but  this  was  not  the  whole,  for  the  heat  was  discontinuec 
before  its  evolution  had  entirely  ceased.  If  referred  to  the  iroi 
alone,  it  would  be  about  twenty  times  its  volume. 

The  following  table  gives  a  comparative  view  of  the  relative 
proportions  of  the  gases  obtained  at  different  temperatures,  th( 
nitrogen  being  determined  as  a  residue: 


AtlOO*. 

At  260 

CO, 

95*46 

92-32 

CO 

0-00? 

1-82 

H 

4*64 

6-86 

N 

0-00 

000 

Below 

Allow 

At  fun 

red  heat 

red  heat 

redbeirt. 

42-27 

35-82 

5-56 

6*11 

0-49 

000 

48  06 

58-51 

87-53 

.     4-66 

6-18 

6-91 

100-00         100-00  100-00  100-00  100*00 

No  hydrocarbon  compounds  of  the  olefiant  series,  capable  o; 
absorption  by  fuming  sulphuric  acid  were  found,  nor  any  marst 
gas.  A  very  small  percentage  of  the  latter  would  have  beer 
readily  detected.  Tests  were  applied  for  sulphurous  oxide 
hydrogen  sulphide,  and  chlorine,  but  there  was  no  indication  o 
the  presence  of  these  gases  A  small  amount  of  water  vapoi 
was  driven  off  by  the  heat,  but  not  apparently  more  than  th< 
ordinary  quantum  of  hygroscopic  moisture  which  such  a  sub 
stance  would  absorb  from  the  air. 

It  will  readily  be  seen,  on  reviewing  the  above  results,  tha 
they  show  a  marked  distinction  between  the  iron  and  the  stonj 
meteorites,  as  to  the  gases  which  they  contain.  For,  while  hydro 
gen  is  the  principal  gas  of  the  irons,  in  the  Lenarto  specimei 
amounting  to  8568  per  cent,*  in  those  of  the  stony  kind,  i 
the  one  examined  may  represent  the  class,  the  characteristic 
gas  is  carbon  di-oxide,  and  this,  with  a  small  proportion  of  car 
bonic  oxide,  makes  up  more  than  nine-tenths  of  the  gas  givei 
off  at  the  temperature  of  boiling  water,  and  about  half  of  tha 
evolved  at  a  low  red  heat  It  is  probable  that  a  portion  of  tb 
carbon  di-oxide  is  merely  condensed  upon  the  finer  particles  o 
the  iron,  while  the  hydrogen  and  carbonic  oxide  are  absorbed 

*  Qraham,  Proc.  Royal  Soc.,  xv,  602. 
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within  it,  as  it  is  a  familiar  characteristic  of  iron,  platinum  and 
sopae  other  metals,  that  in  the  state  of  minute  subdivision  they 
take  up  large  portions  of  gas  by  condensation.  The  gas  thus 
fixed  would-be  more  easily  liberated  by  heat  than  that  really 
absorbed.  This  would  explain  the  fact  that  the  amount  of 
carbon  di-oxide  given  off  was  much  greater  at  a  low  than  at  a 
high  temperature,  and  that  the  percentage  of  the  hydrogen  in- 
creased, as  was  observed  in  all  the  trials,  with  an  increase  in  the 
temperature  to  which  the  material  was  subjected. 

llie  spectrum  of  the  gases  was  observed  by  means  of  a  vac- 
nam-tube,  of  the  kind  ordinarily  used  for  spectroscopic  work, 
attached  to  the  apparatus.  As  was  to  be  expected,  it  consisted 
of  the  hydrogen  and  carbon  spectra  together,  bearing  a  general 
resemblance  to  those  of  gases  from  iron  meteorites,  but  differ- 
ing from  them  in  the  greater  relative  intensity  of  the  parts  due 
to  carbon  compounds.  At  a  few  millimeters  pressure,  indeed, 
,  the  hydrogen  spectrum  was  almost  overpowered  by  them,  and 
was  relatively  weak.  The  three  middle  carbon  bands,  those  in 
the  yellow  and  green,  were  very  bright,  that  in  the  green  being 
most  intense  of  all  In  the  broad  part  of  the  tube  these  con- 
stituted nearly  the  whole  of  the  spectrum  visible,  the  green 
hydrogen  line  being  discernible  with  diflSculty,  and  the  others 
Dot  at  all. 

These  are  precisely  the  three  bands  observed  in  the  spectrum 
of  8ome  of  tne  comets,  and  they  have  the  same  relative  order 
of  intensity.  This  is  a  very  significant  fact,  for  it  shows  that 
it  is  quite  unnecessary  to  assume  the  existence  of  volatile 
hydrocarbons  for  the  explanation  of  cometary  spectra,  as  is 
done  by  some  writers,  and  that  the  presence  of  the  two  oxides 
of  carbon  in  such  quantity  is  quite  sufficient  to  account  for  all 
that  haij  been  observed,  taking  into  consideration  the  circum- 
stance thai  the  tension  of  the  gases  in  the  cometary  appendage 
must  be  extremely  small,  and  the  energy  of  the  electric  dis- 
charge very  feeble. 

There  is  a  high  degree  of  probability  that,  if  a  large  comet 
should  hereafter  approach  near  enough  to  the  sun  to  have  its 
- 1  nucleus  intensely  heated,  the  hydrogen  lines  will  be  found  in 
i|  its  spectrum,  in  addition  to  the  bands  heretofore  observed. 
"I  One  cannot  help  regretting  that  a  comet  like  Donati's  should 
-|  have  departed  into  space  just  early  enough  to  escape  observa- 
£  I  tion  with  the  spectroscope. 

The  spectrum  of  bright  lines  or  bands  indicates  that  the  gas 
rives  out  some  light  directly,  in  addition  to  that  which  it  re- 
flects    The  most  obvious,  and  also  the  most  probable  cause,  for 
I  this  luminosity  is  electricity.     Certainly  a  aisturbance  of  the 
I  electrical  equilibrium  would  result  from  the  heating  effect  of  the 
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aoiar  nv3.  ami  s  change  of  electrical  potential,  with  consequen 
diaitiaiz^  Toold  be  produced  bj  the  motioD  of  the  gaseoa 
moleeales  bysra.  the  nacleos  and  from  each  other,  as  also  by  Ibi 
«faaiuie  ia  the  disanee  from  the  sun,  provided  either  of  thi 
bodies  po^E^eed  an  electrical  charge,  as  can  hardly  fail  to  bi 

There  c>  another  sapposable  cause  for  the  light  which  sug 
iliKiB  iEsel.";  hoverer.  id  the  property  of  gaseous  bodies,  thai 
BW5  emit  light  *>i  tbe  aune  character  as  that  which  they  absorb 
le  t£  004  altogether  improbable  that  the  solar  radiations  ab 
aorced  br  the  gaseous  matter,  though  for  the  most  part  con 
wcted  tQM  heat  would  also  in  part  be  emitted  again  as  light 
»Bd  taat  in  tbe  case  of  volumes  of  gas  filling  many  cubic  milea 
cte  izstfo^tT  might  be  sufficient  to  give  a  distinct  Bpectrum 
oc'  br^cht  bkods  or  lines,  even  thougli,  on  the  scale  of  any 
p^^b!<e  esperiment,  do  trace  of  such  an  action  can  be  de- 

Tbe^e  resulte  have  thus  an  important  bearing  upon  tbe 
Ch«vry  of  comets  and  their  trains,  and  if  this  meteorite  may  b« 
u^ea  *$  a  representative  of  its  class,  tbey  warrant  the  foUoW' 
IB^  v\*th.'Iusions : 

t.  rtt^  stony  meteorites  are  distin^tsbed  from  the  iron  ones 
^v  h-tvtui:  the  oxides  of  carbon,  chiefly  the  di-oxide,  as  their 
v'iut.r*i'ierlMie  gases,  instead  of  hydrogen, 

i  The  proportion  of  carbon  di-oxide  given  off  is  much 
£rv«tt^  at  k>w  than  at  high  temperatures,  and  is  sufficient  to 
ttwisk  the  hydrogen  in  the  spectrum. 

J.  The  amount  ol"  the  gases  contained  in  a  large  meteorite,  oi 
K  cluster  oi  such  bodies,  serving  as  a  cometary  nucleus,  is  suf 
Sv'U'ut  tv»  timn  the  train  aa  ordinarily  observed. 

4.  Tbt'  siiwUrum  of  the  gases  is  closely  identical  with  that 
»-ral  .  '    ■ 
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The  loss  of  the  gaseous  coDtents  by  the  action  of  solar  beat 
readily  explains  the  loss  of  the  tail  and  diminution  of  bright- 
ness observed  in  the  case  of  several  comets  in  their  successive 
revolutions,  and  their  final  disappearance  from  sight  will  follow 
as  an  inevitable  consequence,  the  number  of  revolutions  neces- 
sary to  deprive  them  of  their  gaseous  contents  depending 
priDcipally  upon  their  size  and  the  nearness  of  their  approach 
to  the  sun  at  their  perihelia. 

The  combustion  of  the  hydrogen  and  carbonic  oxide  con- 
tained in  meteorites,  when  liberated  by  the  heat  caused  by  their 
entrance  into  the  atmosphere,  must  contribute  greatly  to  increase 
the  intensity  of  the  heat^,  and  both  in  this  way,  and  by  the  con- 
sequent sudden  expansion  of  the  imprisoned  eases,  may  have 
much  to  do  with  the  bursting  of  the  masses,  and  the  violent  de- 
tonations which  attend  their  appearance. 

Tale  College,  June  16, 1876. 


Abt.  XII. — Discovery  of  two  new  Asteroids  ;  by  Professor  C.  H. 
F.  PErERSb  (Letter  to  one  of  the  Editors,  dated  Ashfield 
Ohservatorv  of  Hamilton  College,  Clinton,  N.  Y.,  June 
6,1875.)    "      • 

Two  new  asteroids  were  found  by  me  on  the  night  of  June 
3,  and  observed  as  follows : 

Asteroid  (lU)  Vibilia. 

1875,  June  3,  15»»    3°    2'»  m.  t.  a=17"  21°»    8»-34 

"  4,  11    17     58      "  17    20     18  -75 

<y=— 23*  20'  57"-2 
-23    21   37  -3 

Asteroid  (145)  Adeon,a. 

1875,  June  3,  14*'  41"»  V  m.  t.  a=z\1^  16"    6"-85 

"         4,  11    44    7      "  17    15     14  -10 

tfzr-23°  4'  18"-9 
-23    6  41  -0 

The  magnitude  of  (144)  is  estimated  as  the  10th,  that  of 
(145)  as  the  ll'Sth. 

Am.  Joctr.  Sci.— Thibd  Sbbibs,  Vol.  X,  No.  66.— mJult,  1876. 
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Art.  XIIL — 77te  Discovery  of  a  method  of  obtaining  Thermographs 
of  the  Isothermal  Lines  of  the  Solar  Disc;  by  Alfred  M. 
Mayer. 

On  June  the  5th,  1875,  I  devised  a  method  for  obtaining  the 
isothermals  on  the  solar  disc.  As  this  process  may  create  an 
entirely  new  branch  of  solar  physics,  I  aeem  it  proper  that  I 
should  give  a  short  account  of  it  in  order  to  establish  my  claim 
as  its  discoverer. 

In  the  American  Journal,  July,  1872,  I  first  showed  how 
one  can,  with  great  precision,  trace  the  progess  and  determine 
the  boundary  of  a  wave  of  conducted  heat  in  crystals,  by  coat- 
ing sections  of  these  bodies  with  Meusel's  double  iodide  of  cop- 
per and  mercury,  and  observing  the  blackening  of  the  iodide 
where  the  wave  of  conducted  heat  reaches  70°  C.  If  we  cause 
the  image  of  the  sun  to  fall  upon  the  smoked  surface  of  thin 
paper,  while  the  other  side  of  the  paper  is  coated  with  a  film  of 
the  iodide,  we  may  work  on  the  solar  disc  as  we  formerly  did 
on  the  crystal  sections. 

The  method  of  proceeding  is  as  follows:  Beginning  with  an 
aperture  of  object-glass  which  does  not  give  sufficient  heat  in 
any  part  of  the  solar  image  to  blacken  the  iodide,  I  gradually 
increase  the  aperture  until  I  have  obtained  that  area  of  black- 
ened iodide  which  is  the  smallest  that  can  be  produced  with  a 
well  defined  contour.  This  surface  of  blackened  iodide  I  call 
the  nrra  p/ maximum  temperature.  On  exposing  more  aperture 
of  object-glass,  the  surface  of  blackened  iodide  extends  and  a 
new  area  is  formed  bounded  by  a  well  defined  isothermal  line. 
On  again  increasing  the  aperture  another  increase  of  blackened 
surface  is  produced  with  another  isothermal  contour;  and  on 
continuing  this  process  I  have  obtained  maps  of  the  isothermals 
of  the  solar  image.  By  exposing  for  about  20  minutes  the 
surface  of  iodide  to  the  action  of  the  heat  inclosed  in  an  iso- 
thermal, I  have  obtained  thermographs  of  the  above  areas; 
which  are  sufficiently  permanent  to  allow  one  to  trace  accurately 
their  isothermal  contours.  There  are  other  substances,  how- 
ever, which  are  more  suitable  than  the  iodide  for  the  produc- 
tion of  permanent  thermographs. 

The  contours  of  the  successively  blackened  areas  on  the  iodide 
are  isothermals,  whose  successive  thermometric  values  are  in- 
versely as  the  successively  increasing  areas  of  aperture  of  object 
glass  which  respectively  produced  them. 

As  far  as  the  few  observations  have  any  weight,  the  following 
appear  to  be  the  discoveries  already  made  of  this  new  method. 
(1)  There  exists  on  the  solar  image  an  area  of  sensibly  uniform 
temperature  and  of  maximum  intensity.     (2)  This  area  of  maxi- 
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mum  temperature  is  of  variable  size.  (3)  This  area  of  maxi- 
mom  temperature  has  a  motion  on  the  solar  image.  (4)  The 
area  of  maximum  temperature  is  surrounded  by  well-defined 
isothermals  marking  successive  gradations  of  temperature.  (5) 
The  general  motions  of  translation  and  of  rotation  of  these 
isothermals  appear  to  follow  the  motions  of  the  area  of  maxi- 
mum temperature  which  they  inclose ;  but  both  central  area 
and  isothermals  have  independent  motions  of  their  own. 

On  projecting  the  enlarged  image  of  a  sun-spot  on  the 
blackened  surface  and  then  bringing  a  hot  water  box,  coated 
with  lamp-black,  near  the  other  side  of  the  paper,  one  may  de- 
velop the  image  of  the  spot  in  red  on  a  dark  ground  A  simi- 
lar method  probably  may  serve  to  develop  the  athermic  lines 
in  the  ultra-red  region  of  the  solar  and  other  spectra. 

South  Orange,  N.  J.,  June  11th,  1876. 
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I.  Chemist KY  and  Physics. 

I.  On  the  Action  of  a  Weaker  Add  on  the  Salts  of  a  Stronger 
one, — The  importance  in  chemical  dynamics  of  the  question,  what 
IB  the  condition  in  which  several  substances  exist  wiien  in  solution, 
has  been  oftener  recognized  than  experimentally  investigated. 
Benrmann  advanced  long  ago  the  theory  which  is  now  generally 
maintained  ;  i.  e.,  that  universally  bodies  combined  according  to 
the  strenijth  of  their  chemism.  Berthollet,  on  the  other  hand,  as- 
serted that  when  different  salts  were  dissolved  together,  as  many 
bodies  were  formed  as,  by  the  exchange  of  acids  and  Vjases,  were 
possible.  Among  the  experiments  made  to  settle  this  question, 
those  of  Bettendorff*  are  perhaps  the  most  satisfactory.  By 
studying  the  action  of  light  on  certain  solutions,  he  was  led  to  de- 
cide for  the  view  of  Bergmann.  HtJBXER  and  Wiesix^er,  not 
regarding  these  experiments  of  Bettendorff's  as  sufficiently  num- 
erous or  comprehensive,  have  made  use  of  a  different  method 
of  solving  the  problem,  by  making  the  distinct  proposition :  Can  a 
dissolved  acid  expel  a  stronger  acid  from  one  of  its  salts  in  solu- 
tion, without  any  substance  separating  from  the  solution  ?  For 
these  experiments,  they  used  benzoic  acid  for  the  weaker  and 
nitrobenzoic  acid  for  the  stronger  acid.  They  are  both  mono- 
basic, are  easily  obtained  pure,  are  easily  separated  from  each 
other  and  from  their  salts,  and  can  be  recognized  with  certainty. 
They  differ  only,  apparently,  in  the  strength  of  their  chemism.  In 
the  qualitative  experiments,  barium  nitrobenzoate  and  free  ben- 
zoic acid  were  dissolved  in  a  large  excess  of  water,  the  solution 
being  heated  to  80°  C.  After  cooling  to  14-17°  the  solution  con- 
Uuned  not  only  the  substances  originally  dissolved,  but  also  free  ni- 

*  Zeitschr.  Chem.,  1866,  641. 


62  Scientific  Intelligence. 

trobenzoic  acid  and  barium  benzoate.  The  Ditrobenzoic  acid  Bet  free 
in  the  reaction,  together  with  the  benzoic  acid  also  present,  was 
dlBsolved  by  agitation  with  chloroform  or  benzol,  in  which  the 
barium  salt  is  insoluble.  In  the  residue,  after  the  solvent  was  dis- 
tilled of[^  the  presence  of  nitrobenzoio  acid  was  proved  by  means 
of  sodium.  In  a  qualitative  experiment,  1*6592  grams  pure  bai^ 
ium  nitrobenzoate  was  mixed  witn  the  theoretical  quantity,  1*1815 
grams,  ofpure  benzoic  acid  and  dissolved  in  an  excess  of  hot 
water.  The  cold  solution  was  agitated  with  chloroform,  the  lat- 
ter removed  with  a  pipette,  the  solvent  distilled  off,  and  the 
residue  freed  from  benzoic  acid  by  a  current  of  steam.  The 
nitrobenzoic  acid  thus  obtained  was  pure,  and  weighed  0'2341 
grams,  being  10*81  per  cent  of  the  acia  contained  in  the  barium 
salt  used.  Additional  experiments  seemed  to  show  that  the  quan- 
tity of  ^  the  stronger  acid  thus  set  tree  is  dependent  on  the  quan- 
tity of  the  weaker  acid  present. — Ber.  BerL  Chem.  Oes.^  viii,  466, 
April,  1875.  o.  F.  a 

2.  On  lodoue  Chloride. — Hbenken  has  examined,  in  the  labor- 
atory of  Lothar  Meyer,  the  formation  and  properties  of  iodoos 
chloride,  ICI3.  It  was  prepared  by  passing  dfry  chlorine  over  dry 
iodine,  the  former  being  in  excess.  It  is  purified  by  repeated  sub- 
limation in  a  stream  of  dry  chlorine ;  and  then  appears  as  a  lemon- 
yellow  crystalline  sublimate  upon  the  walls  of  the  tube.  Con- 
trary to  the  statements  of  the  text-books,  it  does  not  fuse,  even 
in  an  atmosphere  of  chlorine ;  but  even  at  25  C.  it  suffers  dissocia- 
tion into  chlorine  and  hypoiodous  chloride,  which  latter  it  is  that 
fuses.  Under  an  atmospnere  of  increased  pressure,  the  dissociation 
took  place  at  67",  the  constituents  reuniting  as  the  tube  cooled. 
In  a  sealed  tube,  the  decomposition  requires  a  temperature  of  86°. 
If  two  pretty  strong  tubes  containing  iodous  chloride  be  sealed 
and  heated  to  70°  or  80°,  their  contents  remain  yellow.  But  if  now 
the  point  of  one  of  them  be  softened  in  a  gas  flame,  it  will  be  blown 
out  by  the  interior  pressure,  the  dissociated  chlorine  will  escape, 
and  the  fused  brownish  red  hypoiodous  chloride  will  be  lefl  on  the 
walls  of  the  tube.  At  a  still  higher  temperature,  the  ICl,  in  the 
unopened  tube  dissociates.  Closing  the  opened  tube  again,  and 
cooling  both  tubes,  the  unopened  tube  contains  the  yellow  iodoas, 
the  opened  one  the  brown  red  hypoidous  chloride  ICl,  which 
remains  for  a  long  time  liquid.  Experiments  to  produce  a  liquid 
chloride  resulted  negatively. 

In  the  following  paper,  Mklikoff  gives  the  results  of  his  at- 
tempts to  determme  the  vapor  density  of  iodous  chloride.  He 
concludes  that  this  vapor  at  the  temperature  of  77°,  and  under  one 
atmosphere  of  pressure,  even  in  presence  of  an  excess  of  chlorine, 
decomposes  completely  into  hypoiodous  chloride  and  chlorine.  — 
Ber,  BerL  Chem.  Gea.^Ym.  487,  490,  April,  1875.  g.  f.  a 

3.  On  the  Paraffins  of  Pen7i8ylvania  Petroleum, — Morgan, 
under  Schorlemmer's  direction,  has  made  an  examination  of  the  nor- 
mal hexaneand  heptane  from  Pennsylvania  petroleum,  to  test  the 
question  of  the  presence  of  isomers.  The  normal  paraffins  were  chlo- 
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lated,  and  then  converted  into  olefines  by  treatment  with  alcoholic 
tash.  These  olefines  were  treated  with  cold  hydrochloric  acid, 
eh  of  them  being  thereby  separated  into  two  fractions,  one  of 
licb  dissolved  in  the  acid,  while  the  other  did  not.  The  latter 
ictions  yielded  secondary  alcohols  when  suitably  treated,  that 
>m  the  hexane  being  methyl-butyl  carbinol  and  that  from  the 
ptane  being  methyl-pentyl  carbinol.  It  hence  appears  that  the 
privative  olefines  are  normal,  and  have  the  constitution  CH.=CH 
•C,Hj2n-|-t.  The  former  olefines,  L  e.,  those  soluble  in  hydro- 
iloric  acid  in  the  cold,  yielded  alcohols  which  appeared  to  be 
condary,  but  which  need  further  investigation. 
In  some  remarks  upon  this  paper,  Schorlbmmbb  says  that  the 
)ove  results  do  not  necessarily  prove  the  presence  of  a  third  iso- 
eric  heptane  in  petroleum.  Heptane  when  treated  with  chlorine 
lelds  one  primary,  and  may  yield  three  secondary  chlorides. 
'  the  heptenes  from  two  of  these  combine  with  hydrochloric 
;id  in  the  cold,  the  alcohols  from  them  would  yield  on  oxida- 
on  ethyl-butyl  ketone  and  dipropyl  ketone.  These  on  further 
ddation  would  yield  propionic  and  butyric  acids.  Since  Morgan 
itained  the  latter,  and  as  the  acetic  acid  he  obtained  came  prob- 
)ly  from  the  presence  in  his  heptane  of  a  lower-boiling  isomer,  it 
probable  that,  owing  to  the  method  he  employed,  the  propionic 
id  was  overlooked.  To  decide  the  question  an  absolutely  pure 
iraffin  is  necessary ;  and  the  author  proposes  to  make  additional 
:periment8  with  nexane  from  manmte. — J.  Chem.  SoCy  II,  xiii, 
M,  April,  1875.  Q.  F.  B. 

4.  Action  of  Ammonium  chloride  on  Methyl  alcohol. — Wbith 
18  satisfactorily  shown  that  when  ammonium  chloride  is  heated 
ith  a  sufficient  excess  of  methyl  alcohol,  it  is  completely  con- 
frted  into  methylamine  chlorides.  In  one  experiment  two  grams 
H^Cl  and  12  c.  c.  CH3{0II)  were  heated  together  in  a  sealed 
ibe  to  280-285°  for  ten  hours.  No  deposit  appeared  in  the  tube 
I  cooling,  the  liquid  existing  in  two  layers.  On  opening  the  tube 
e  lighter  layer  disappeared  as  a  ga8,which  was  proved  to  be  methyl 
her  (0113)^0.  The  remaining  liquid  did  not  contain  a  trace  of 
nmonium  chloride.  It  was  distilled  with  barium  hydrate,  the 
stillate  being  collected  in  alcohol  and  examined.  No  trace  of 
ethyhimine  or  of  dimethylamine  could  be  detected.  The  residue 
om  the  evaporation  of  the  alcohol,  treated  with  platinic  chlor- 
iC,  gave  pure  trimethylamine  chloroplatinate.  Pushing  the  dis- 
llation  stdl  further,  alkaline  vapors  were  evolved,  and  the  solu- 
on  afforded  on  examination  tetra-methyl-ammonium  chloride, 
luantitative  experiments  showed  about  8  per  cent  of  the  NH^Cl 
as  converted  into  the  tertiary  base ;  the  rest  yielded  tetra-me- 
lyl-ammonium  chloride.  Ethyl  alcohol  acts  differently,  scarcely 
trace  of  amine  resulting. — Ber,  Berl.  Chem,  Ges,,  viii,  468,  April, 
B75.  G.  F.  b. 

5.  On  Glyceryl  ether, — This  ether,  first  discovered  by  Linne- 
lann  and  von  Zotta,  is  prepared  by  dehydrating  glycerin  by 
leans  of  calcium  chloride.     Von  Zotta  has  re-investigated  the 
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conditions  of  its  fonnation.  To  prepare  it  300  ^rams  of  dry  ffly- 
cerin  were  heated  to  1 00°  with  45  grams  calciam  chloride  in  a 
balloon  of  900  c.c.  capacity,  until  it  frothed  nearly  over.  ITie 
distillate,  freed  from  the  more  volatile  matters,  was  agitated  with 
ether,  which  was  removed  and  evaporated.  It  left  about  22  grams  of 
a  product  boiling  between  160°  and  240°.  The  glycerin  was  again 
treated  in  the  same  way,  so  that  finally  it  yielded  about  ^  its  weight 
of  a  product  boiling  between  160°  and  210°.  ^fhis  was  agitated 
with  potassium  hydrate  solution  to  remove  the  phenol,  and  recti- 
fied. Pure  glyceryl  ether  was  thus  obtained  boiling  between  171° 
and  173°.  Treated  in  this  way  14*8  kilos,  of  glycerin  yielded  250 
grams  of  pure  glyceryl  ether  and  1 8  grams  of  pure  phenol.  Gly- 
ceryl ether  {C3H5)203,  is  an  oily  liquid  miscible  with  water,  alco- 
hol and  ether.  Specific  gravity  at  16°  is  1*16.  On  boiling  its  aqueous 
solution,  it  changes  to  glycerin.  Treatment  with  bromine  con- 
verts it  into  dibromhydrin.  Solidpotassium  hydrate  acts  on  it  to 
produce  phenoL — JBiUl,  JSoc.  Ch.^  llj  xxiii,  310,  April,  1876. 

G.    P.    B. 

6.  On  the  Purification  of  Salicylic  Acid, — ^The  commercial  im- 
portance now  attaching  to  salicylic  acid,  makes  it  desirable  to  con- 
trive a  method  for  purifying  it.  The  methods  by  which  it  is  manu- 
factured leave  it  strongly  colored ;  and  Kolbe's  method  for 
purifying  it  by  converting  it  into  ether,  entails  so  much  loss  as  to 
be  practically  useless.  Since  it  cannot  be  sublimed  without 
decomposition,  alone,  this  method  is  impracticable ;  but  Rautert 
has  succeeded  in  subliming  it  completely  in  a  current  of  super- 
heated steam,  and  in  this  way  readily  obtainin<jf  it  pure.  Recrys- 
tallization  from  hot  distilled  water  gjive  the  salicylic  acid  in 
beautiful  snow-white  crystals. — Ber,  ^erl.  C/iem.  Ges.,  viii,  537, 
April,  1875.  g.  f.  a 

7.  On  a  New  Method  of  Testing  Quinidine  SulphcUe, — Hksse 
proposes  a  new  method  of  testing  quinidine  sulphate,  founded 
upon  the  action  of  ammonia  and  water  upon  its  iodhydrate,  as 
compared  with  the  iodhydrates  of  quinine,  cinchouine  and  cincho- 
nidine.  Half  a  gram  of  the  sulphate  to  be  tested  is  wanned  to 
60°  C.  with  ten  cubic  centimeters  of  water,  half  a  gram  of  potas- 
sium iodide  is  added,  well  stirred,  allowed  to  cool  and  after  an 
hour,  filtered.  If  the  specimen  was  pure,  the  filtrate  remains 
clear  upon  the  addition  of  a  drop  of  ammonia.  If  a  precipitate 
is  produced,  quinine,  cinchonine  or  ciuchonidine  is  present.  A 
less  delicate  test,  but  one  commercially  satisfactory,  is  as  follows: 
Half  a  gram  of  the  material  is  digested  at  60"  for  about  five  min- 
utes with  40  c.c.  of  water,  and  then  mixed  with  three  grams  of 
potassio-sodium  tartrate  (Rochelle  salt).  If  the  specimen  contains 
but  little  or  no  quinine  or  cinchonidine,  the  solution  remains  clear; 
if  not,  a  precipitate  appears,  when  the  admixture  amounts  to  six 
per  cent.  This  precipitate,  after  standins^  an  hour,  is  filtered  off, 
washed  with  a  little  cold  water,  and  the  filtrate  after  warming  is 
mixed  with  half  a  gram  of  potassium  iodide.  If  quinidine  be 
present,  a  precipitate  of  quinidine  iodhydrate  is  produced.     In 
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bis  case,  the  liquid  is  allowed  to  Btand  an  hour,  filtered  off,  and  a 
Top  of  ammonia  added  to  the  filtrate.  A  precipitate  indicates 
be  presence  of  cinchonine,  in  amount  at  least  two  per  cent.  The 
resence  of  calcium  and  sodium  salts  in  the  quinidine  sulphate  is 
eadily  detected  by  solution  in  chloroform  when  these  are  left  be- 
ind.  K  quinine  or  cinchonidine  are  also  present,  one  gram  of  the 
abstance  is  to  be  treated  with  seven  cubic  centimeters  of  a  mix- 
are  of  two  volumes  chloroform  and  one  volume  07  per  cent 
Icohol. — lAebig^s  Annaleny  clxxvi,  322,  May,  1875.        6.  f.  b. 

8.  Mechanical  Equivalent  of  Heat. —  M.  H.  J.  Puluj  has  de- 
ised  an  apparatus  of  very  simple  construction  for  measuring  this 
onstant,  suitable  for  use  in  the  lecture-roooL  It  consists  of  a 
alorimetric  and  dynamometric  portion,  suitably  connected  with  an 
«cillation  machine,  such  as  is  found  in  every  physical  cabinet, 
rhe  calorimetric  part  is  formed  by  two  hollow  truncated  cones  of 
'ast-iron,  one  fittmg  into  the  other,  the  inner  not  quite  reaching 
0  the  bottom  of  the  outer,  and  appearing  a  little  outside  of  it. 
rhe  outer  cone  can  be  fixed  coaxially  in  the  vertical  bobbin  of  the 
nachine.  The  inner  cone  contains  mercury.  If  the  machine  is  put 
D  motion  and  the  inner  cone  fixed,  heat  is  generated  by  the  friction 
»f  the  surfaces. 

An  arrangement  which  is  an  inversion  of  Prony's  check  serves 
or  the  measurement  of  the  work  which  is  converted  into  heat.  On 
he  wooden  lid  of  the  inner  cone  a  light  wooden  beam  is  screwed 
lorizontally.  A  perforation  passing  through  the  beam  and  lid  re- 
eives  the  thermometer.  At  some  distance  ^om  the  beam  is  a  fixed 
»ulley,  on  a  level  with  it,  over  which  a  thread,  to  which  a  scale  is 
aspended^is  slung  and  is  fastened  to  the  end  of  one  arm  of  the 
«am ;  the  other  arm  sei'ves  as  a  counterpoise.  When  the  machine 
»  set  in  motion,  the  interior  face  of  the  outer  cone  rubs  against  the 
arface  of  the  inner  one  and  tends  to  turn  the  beam,  which  is  fas- 
Mied  to  the  latter,  in  the  direction  of  the  motion.  With  a  certain 
9ad  the  horizontal  part  of  the  thread  and  the  axis  of  the  beam 
rill  include  a  right  angle.  From  the  length  of  the  beam-arm, 
jnount  of  the  load  and  number  of  rotations,  the  work  converted 
nto  heat,  and  from  the  water  value  of  the  calorimeter  and  the  rise 
»f  temperature,  the  quantity  of  heat  generated,  can  be  calculated. 

The  memoir  contains  also  the  development  of  the  theory  of  the  ap- 
>aratus,  taking  into  consideration  the  heat  radiated  from  the  calori- 
neter,  and  tinallv  the  numerical  calculation  of  the  values  of  the 
aechanical  equivalent  of  heat  from  28  experiments.  The  mean  of 
-lie  results,  the  4'J5*2,  with  the  mean  error  ifc5*4,  is  in  excellent 
iccordance  with  Joule's  result,  424*9,  and  may  be  regarded  not 
)iily  as  a  fresh  corroboration  of  it,  but  also  as  a  measure  of  the  accu- 
racy with  which  the  experiments  can  be  conducted  by  means  of 
this  simple  apparatus ;  these  occupy  but  very  little  time,  an  ex- 
periment proper  lasting  but  30-60  seconds,  on  which  account  the 
apparatus  may  be  recommended  for  lecture-experiments. — Roy. 
Acad.   Vien.y  April,  1876  ;  Phil.  Mag,^  xlix,  416.  e.  c.  p. 
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9.  Action  of  Magnets  on  Oeutsler  Tubes.  —  M.  J.  Chautabd 
has  studied  Bomewhat  at  length  the  effect  of  a  magnet  on  rarefied 
gases  enclosed  in  capillary  tubes,  illuminated  by  an  induced  cur- 
rent. The  gases  or  vapors  enaployed  were  H,  N,  O,  CO,,  CO, 
C.H^,  S,  Se,  1,  Br,  CI,  SO,,  SiF^,  SnCl^.  Bodies  of  the  chlorine 
family  are  those  which  gave  the  most  concordant  and  brilliant 
effects.  An  increase  of  temperature  diminishes  the  action  of  the 
magnet.  This  is  shown  by  allowing  the  current  to  pass  for  some 
time,  when  the  magnetic  influence  b  enfeebled  or  destroyed.  The 
presence  of  the  gas  is  an  important  element  to  be  considered,  as  by 
varying  it  the  current  may  be  intercepted  or  the  appearance  of 
the  light  greatly  altered.  Similar  effects  are  attained  by  varying  the 
strength  of  the  current,  and  are  most  marked  when  the  current  is 
feeble.  The  phenomena  are  the  same  whether  a  Iloltz  machine  or 
coil  are  used  as  a  source  of  electricity,  and  are  independent  of  the 
direction  through  the  coil  or  gas.  The  form  of  the  armatures  is  im< 
portant;  they  should  be  plain  and  surround  the  tube  for  the  greater 
part  of  its  length.  The  effect  of  a  single  pole  is  slight,  or  of  both 
poles  when  more  than  five  millimeters  distant  from  the  tube. 

The  stoppage  of  the  current  by  the  magnet  was  shown  by  using 
two  tubes,  one  of  which  was  greatly  narrowed  and  placed  between 
the  poles.  As  long  as  the  magnet  did  not  act  the  current  passed 
through  both  tubes,  but  on  closing  the  circuit  the  light  was  imme- 
diately extinguished  in  the  narrow  tube.  This  experiment  suc- 
ceeds best  witn  CI,  I,  S  and  Se.  The  cessation  of  the  light  occurs 
in  two  distinct  cases,  when  the  pressure  is  so  slight  that  the  cur- 
rent will  scarcely  pass,  or  when  it  is  sufficient  for  the  spark  to  at- 
tain nearly  the  same  limit.  Under  the  action  of  the  magnet  the 
luminous  thread  undergoes  a  contraction  sometimes  visible  to  the 
naked  eye.  An  alteration  in  the  color  or  in  the  spectrum  is 
sometimes  thus  produced.  This  effect  is  scarcely  perceptible  with 
H,  N  and  COg.  The  narrowing  does  not  extend  more  than  a  few 
millimeters  from  the  poles,  so  that  with  a  tube  of  sufficient  length 
we  can,  by  varying  the  position  of  the  spectroscope,  view  first  the 
normal  spectrum,  and  then  that  due  to  the  magnet.  The  change 
is  most  marked  with  CI,  Br,  SnCl^,  SiF^,  SOg.  Direct  measures 
have  shown  that  with  these  gases  the  new  rays  thus  developed  are 
wholly  distinct  from  those  characterizing  the  normal  spectrum  of 
the  same  gas. —  Comptes  Hendus,  Ixxx,  1161.  K.  c.  p. 

10.  .Effect  of  Electricity  of  high  tension  on  Liquids. — M.  G. 
Plante  has  applied  his  secondary  pile  to  the  study  of  these  phe- 
nomena. The  gradual  diminution  of  the  current,  instead  of  being  an 
objection,  has  the  advantage  that,  without  changing  the  other  con- 
ditions, it  enables  us  to  study  the  effect  of  currents  of  every 
strength  less  than  that  first  employed.  Two  batteries,  each  of 
twenty  cells,  were  charged  and  connected  with  a  wire  80  cms.  in 
length,  and  1  mm.  in  diameter.  A  voltameter  was  also  placed 
in  the  circuit  with  electrodes  of  platinum  wire,  the  positve  wire 
only  being  immersed.  When  the  negative  electrode  was  placed 
in  the  liquid,  a  sheath  {gaine)  of  light  was  produced  around  it. 
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',  sensible  disengagement  of  gas ;  the  other  electrode  set  free 
gas,  and  the  wire  was  not  heated  to  redness.  After  two  or 
ninates,  however,  the  sheath  of  light  disappeared,  gas 
free  abundantly  at  both  electrodes,  and  the  wire  at  the 
stant  was  heated  to  redness.  To  show  these  effects  still 
ten  batteries  were  used,  equivalent  to  300  Bunsen  cells,  con- 
fer tension  and  capable  of  heating  to  redness  a  platinum  wire 
irs  in  length  and  3  mms.  in  diameter.  These  batteries  are 
i  by  two  Bunsen  cells  in  the  course  of  an  hour.  Repeating 
•ve  experiment  with  them,  the  wire,  on  touching  the  liquid, 
r  volatilized  with  a  flame  variously  colored,  according  to 
;al  employed.  If  the  liquid  merely  contained  traces  of  acid, 
•  avoia  complete  fusion  of  the  metal,  a  continuous  series  of 
were  produced  with  a  noisy  crackling  like  the  discharges  of 
action  coil,  and  lasting  sometimes  several  minutes.  The 
markable  effect  was  obtained  with  a  saturated  solution  of 
D  salt.  The  voltameter  being  so  mounted  that  the  wires 
>e  very  gradually  immersed,  the  negative  pole  was  first 
1  in  about  a  millimeter,  and  the  positive  terminal  then  made 
h  the  surface.  A  small  luminous  and  perfectly  spherical 
[len  formed  around  it  with  a  loud  rattling  noise  ;  raising  the 
increased  in  size  until  it  had  attained  a  diameter  of  nearly 
meter,  and  then,  on  lowering  the  wire,  began  to  revolve 
.  After  attaining  a  certain  speed,  it  detached  itself  as  if 
kl  by  the  other  electrode,  and  disappeared  with  an  explosion 
me  at  the  negative  pole.  This  globule  is  not  gaseous  but 
n  a  speroidal  state,  illuminated  by  the  current  it  transmits. 
ad  of  immersing  the  wire  it  is  brought  near  the  glass  sides 
vessel,  a  bright  flash  of  a  curved  or  zigzag  form  darts  over 
ace  of  three  or  four  centimeters  to  the  electrode,  with  an  ex- 
as  before.  Soon  after  another  spark  is  formed,  and  so  on 
eral  minutes.  These  luminous  balls  present  a  marked  re- 
ace  to,  and  offer  a  i)robable  explanation  of,  the  curious  phe- 
i  known  as  globular  lightning.  The  cloud  and  earth  form 
Jtrodes,  and  the  moist  air  replaces  the  liquid.  Probably  the 
1  the  case  of  lightning,  are  not  liquid,  but  are  formed  of 
ible  matter  charged  with  electricity.  These  experiments 
;  the  probability,  if  it  is  ever  possible  to  try  the  experiment, 
ills  of  lightning  are  charged  with  positive  electricity. — 
w  JienduSy  Ixxx,  1134.  k.  c.  p. 

IL   Geology  and  Natural  History. 

reenlayid  Glaciers :  Sufn/lacier  rlrers. — Prof.  NordenskiSld 
d  thirty  miles  inland  on  the  Great  Greenland  glacier  and 
ts  surface  there  to  be  only  2,000  feet  above  the  sea,  showing 
e  land  over  the  interior  must  be  comparatively  low — and 
ower  than  the  islands  bordering  it,  which  average  2,000 
height  In  summer,  the  snow  which  covers  the  glacier 
md   rivers  of  ice-cold  water  flow    over  the  surface   and 


68  Scientific  Intelligence, 

descend  in  the  crevasses  to  aoknown  depths.  These  crevasses  are 
exceedingly  numerous,  and  apparently  increase  in  number  on 
passing  toward  the  interior,  where  not  a  plant,  or  stone,  or  patch 
of  earth  is  seen  over  the  great  ocean  of  ice  and  snow,  1,200  miles 
in  extent  from  north  to  south  and  400  in  breadth.  Dr.  Rush 
believes  that  the  outpour  of  the  Greenland  precipitation  of  snow 
and  rain  in  the  form  of  fi^lacier  ice  amounts  to  only  two  inches, 
while  he  estimates  the  fall  at  twelve  inches ;  so  that,  as  the  evap- 
oration must  be  very  small,  a  large  portion  of  the  remaining  ten 
inches  must  be  carried  off  by  subglacier  rivers.—"  Nature"  of  April 
8th,  from  which  these  notes  are  taken,  has  a  geological  map  of  the 
Arctic  region  between  the  meridians  of  longitude  20^  W.  and  80" 
W.,  prepared  by  3Ir.  C.  K  De  Ranee,  the  author  of  a  series  of 
papers  on  the  Arctic  regions,  in  the  same  JoumaL 

2.  Bulletin  of  the  U,  S.  Geological  and  Geographical  Survey 
of  the  Territories  :  Nos.  2, 8  and  4,  second  series.  68  pp.  8vo,  with 
maps  and  plates.  Washington,  May  16th,  1876. — The  papers  con- 
tained in  number  2  are :  Monograph  of  the  Genus  Leuco9ticte  of 
Swainson,  or  gray-crowned  purple  Finches,  by  Robert  Ridgway  ; 
the  Cranial  and  Dental  Characters  of  Geomydse,  by  Dr.  EIiuoTr 
Col  EH  ;  Relations  of  Insectivorous  Mammals,  by  T.  Gill  ;  on  the 
Natural  History  of  the  U.  S.  Greological  Sur\'ey  of  the  Territories 
for  1874  (a  list  of  the  MoUusks),  by  Ernrst  Ingbrsoll.  Number 
3  contains  the  following  papers :  Means  of  Communication  between 
Denver  and  the  San  Juan  Mines,  by  A.  D.  Wilsox  ;  on  the  Mines 
and  (Geology  of  the  San  Juan  Country,  bv  F.  M.  Endlich;  on  the 
TopoijraphyoftheSan  Juan  Country,  by  f'\  Rhoda  ;  on  some  pecu- 
liar foi-ms  of  erosion  in  Eastern  Colorado,  with  heliotype  illustra- 
tions, by  F.  V.  IIaydex.  No.  4  contains  reports  on  the  features 
of  the  Colorado  or  Front  Range  of  the  Rocky  Mountains,  by  F. 
V.  ILvYDKN,  with  a  number  of  plates;  on  the  Tertiary  Fhyso- 
poda  of  Colorado,  by  S.  H.  Scudder;  on  a  Natural  Arrangement 
of  the  Faleonidae,  by  R.  Ridgway. 

Mr.  Endlich,  in  his  remarks  on  the  San  Juan  Country,  states 
that  for  more  than  4600  square  miles,  the  surface  is  covered  continu- 
ously with  volcanic  rocks.  The  following  succession  of  strata  was 
observed  :  (1)  800  feet  of  trachyte,  mostly  light-colored;  (2)  1200 
feet  of  red  to  brown  trachyte,  containing  sanidite  and  some  mica; 
(3)  2000  to  2250  feet  red  to  brown  trachyte;  (4)  3000  to  4000  of 
trachyte  of  various  characters,  making  in  all  a  thickness  of  7000  to 
8000  feet.     Above  follow  <li)lentic  beds. 

The  veins  of  the  reirion,  affording  arixentiferous  galenite,  sphale^ 
ite,  tetrahedrite,  brittle  silver,  etc.,  and  some  of  them  gold,  occur 
in  the  trachyte,  and  are  referred  to  the  Cretaceous  or  the  begin- 
ning of  the  lertiary,  the  era  of  the  trachytic  eruptions. 

Going  south  and  west  the  volcanic  strata  thin  out,  revealing 
the  rock  they  overlie.  Near  the  head  of  Cunningham  Creek  the 
volcanic  rocks  form  the  crests  of  ridges,  while  the  valleys  cut 
through  into  metamorj)hic  rocks,  which  are  quartzyte,  chloritic 
rocks,  mica  schist,  staurolitic  schist,  gneiss,  and  a  coarse-grained 
granite. 
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ates  illastrating  the  brief  reports  of  Dr.  Hayden  are  ez- 

y  the  results  of  the  same  expeditioD,  under  the  Interior 
ent,  there  have  recently  appeared  also — (I,)  A  "Prelim- 
,p  of  Central  Colorado,  showing  the  region  surveyed  in 
I  1874;  Primary  triangulation  by  G.  T.  Gardner,  topogra- 
jr.  R.  Bechler,  H.  Gannett,  A.  O.  Wilson  and  S.  B.  Xadd, 

colored  Geological  map  of  the  sources  of  the  Snake  River 
tributaries,  and  of  portions  of  the  headwaters  of  the  Yel- 
^  by  G.  R.  Bechler,  topographer,  and  Frank  H.  Bradley, 
t. 

colored  Geological  map  of  part  of  Montana  and  Wyo- 
rritories,  embracing  most  of  the  country  drained  by  the 
,  Gallatin  and  Upper  Yellowstone  Rivers ;  Geology  by 
ayden,  assisted  by  A.  C.  Peale;  drawn  by  H.  Gannett 
tee  and  sketches  by  A.  Burck,  chief  topographer  of  the 
x>De  division.     It  has  contour  lines. 

ond  Geological  Survey  of  Pennsylvaniay  1 874.  Report 
>n  the  Mineralogy  of  Pennsylvania,  by  F.  A.  Genth. 
1  Appendix  on  the  Hydro-carbon  Compounds,  by  S.  P. 
;;  206  pp.  8vo.  Harnsburg,  1876.— Dr.  Genth  has  in- 
]  this  volume  the  results  of  his  long  study  of  Pennsylvania 
,  with  many  facts  obtained  from  others  who  have  labored 
me  field.  The  minerals  are  arranged  according  to  the 
.dopted  in  Dana's  Mineralogy,  and  under  each  species  is 
I  a  few  words,  its  chief  characteristics,  and  then  in  more 
le  description  of  the  localities  in  the  State.  Dr.  Genth 
)i\  also  a  large  number  of  new  analyses  recently  executed 
jlf. 

t  "  J."  On  the  Petroleum  of  Pennsylvania,  by  Henry  E. 
Y.  With  a  map  and  profile  of  a  line  of  levels  through 
\rmstrong,  and  Clarion  Counties,  by  D.  J.  Lucas ;  also  a 
profile  along  Slippery  Rock  Creek,  by  J.  P.  Lesley. 
8vo.  Harrisburg,  1875. — Mr.  Wrigley  treats  of  his  suo- 
1,^1  its  bearings,  historical,  geographical,  geological  and 
cal ;  his  re|)ort  will  be  found  of  great  value  by  all  in- 
in  the  subject. 

oort  upon  the  Recontialssance  of  Northwester ti  Wyoinhig^ 
g  Yelloic8t<me  National  Park^  made  in.  the  summer  of 
y  Wm.  A.  Jones,  Captain  of  Engineers  U.  S.  A.  326  pp. 
h  numerous  maps. — This  volume  consists  of  a  General 
>f  the  region  explored  by  Captain  Jones ;  an  Astronom- 
^rt,  by  Lieut.  S.  E.  Blunt ;  a  Geological  and  ArchsBolog- 
Philological  Report,  covering  200  pages,  by  Prof.  T.  B. 
k ;  a  Report  on  Mineral  and  Thermal  waters,  by  Surgeon 
rzmann  ;  a  Botanical  Report  by  Dr.  C.  C.  Parry,  and  an 
>gical  Report  by  J.  D.  Putnam. 

eport  of  Prof.  Comstock  gives  much  infomiation  on  the 
and  structure  of  the  region,  with  details  respecting  the 
md  hot  springs  of   the   Yellowstone  Park.     The  Lower 
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Silurian  of  the  Primordial  and  Canadian  periods  was  observed, 
and  perhaps  Upper  Silurian  beds,  but  no  Devonian,  the  next 
strata  overlying  being  Carboniferous ;  whether  the  Subcarbonife^ 
ous  is  included  he  leaves  doubtful  Above  the  Carboniferons 
come  the  Triassic,  Jurassic,  (Cretaceous  and  Tertiary.  A  colored 
geological  map  of  the  region  accompanies  the  Report. 

5.  Report  ofProgre^  of  the  Mineritlogical^  Oeological  and  Phys- 
ical iSuroey  of  the  State  of  Georgia  for  the  period  from  Sept.  1  to 
Dec,  3 1 ,  1874  ;  by  George  Little,  State  Geologist. — This  i^epoit 
of  progress  gives  brief  notices  of  some  of  the  mines  and  ores  of  the 
State,  with  also  accounts  of  valuable  localities  of  marble,  roofing 
slate,  mica  for  stove  doors  and  othor  utensils  of  economical  value, 
with  a  notice  of  some  of  the  localities  of  minerals.  There  are 
also  analyses  of  limonite,  dolomite,  limestone,  etc. 

6.  Michigan^  being  condensed  popular  sketches  of  the  Topog^ 
raphi/^  Climate  and  Geology  of  the  State ;  by  A.  Wixchkll, 
LL.D.,  late  Prof  of  (Tcology,  Zoology  and  Botany  in  the  lTnive^ 
sity  of  Michigan.  122  pp.  8vo.  1878.  Extract  from  Walling*!* 
Atlas  of  Michigan. — This  is  a  valuable  r6sum6  of  the  results  ob- 
tained by  Prof.  Winchell  in  his  investigations  into  the  Topography, 
Geology,  and  Climate  of  Michigan.  The  volume  is  accompanied 
by  four  maps  —one  a  topographical  map  with  contour  lines ;  the 
second  a  colored  geological  chart  of  Michigan,  prepared  from 
the  latest  observations ;  and  the  other  two  climatological  charts, 
giving  the  isothermal  lines  for  spring,  autumn,  and  the  year. 

7.  Analysis  of  ^Sgirite  from  Ilot  Springs^  Arkansas;  by  J. 
Lawrence  Smith. — The  occurrence  of  aegirite  at  Hot  Spnnp 
(Magnet  Cove),  Arkansas,  was  first  noticed  by  C.  IT.  Shepard  m 
this  Journal,  vol.  xxxvii  (p.  407),  for  1804.  The  following  are 
the  results  of  my  analysis  of  the  mineral : 

Silica, 51-41 

Alumina, 1  82 

Peroxide  of  iron,    23*30 

Protoxide  of  iron, 9*45 

Lime, 2*03 

Magnesia, 0*3 1 

Soda,  with  trace  of  potash^ 1 1*88 

Titanic  acid, '13 

100-33 
Tlie  specific  gravity  is  3*53. 

8.  Second  Appendix  to  DaiKjCs  Mineralogy ;  by  Edward  S. 
Daxa;  64  pi).  8vo.  New  York,  March,  1875.  (John  Wiley  A 
Son.) — Thf  first  Appendix  to  Dana's  Mineralogy  was  prepared  in 
1872,  by  Prof.  G.  J.  Hrush.  The  present  Appendix  follows  that 
after  an  interval  of  three  years,  and  is  intended  to  make  the  work 
complete  up  to  1875.  It  includes  full  descriptions  of  92  mineral 
species  announced  as  new  since  March,  1872,  with  also  explana- 
tions of  a  considerable  number  of  other  names  new  to  the  science 
but  not  ])roperly  belonging  to  distinct  species.  It  also  embraces 
references  to   all  mineralogical  articles  published   in   the  many 
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Journals  Rince  the  issne  of  the  Mineralogy  in  1868 ;  these  refer- 
ences are  placed  under  the  name  of  each  species,  to  which  the 
article  relates,  the  species  being  arranged  alphabetically.  This 
Appendix  is  consequently  an  index  to  all  the  mineralogical  litera- 
ture of  the  past  seven  years.  A  list  of  mineralogical  books  and 
of  important  general  memoirs  covers  the  few  openmg  pages. 

9.  Mifieralogical  Contributions^  V.,  by  ^rof.  C.  Klein,  in 
Heidelberg.— Prof.  Klein  has  investigated  with  great  minuteness 
the  crystals  of  octahedrite  (anatase)  from  the  Binnenthal.  Pie 
distinguishes  four  distinct  types  of  forms,  and  shows  that  they  are 
remarkable  for  their  large  number  of  planes.  He  also  proves  it  to 
be  very  probable  that  the  mineral  from  this  locality  which  was 
described  by  Kenngott  as  wiserine  is  in  reality  octahedrite. 

E.  s.  D. 

10.  On  the  presence  of  Vanadium  in  rocks, — Dr.  A.  A.  Hayes,  in 
a  paper  read  before  the  American  Academy  of  Sciences,  Boston, 
m  January  last,  states  that  he  had  detected  vanadium  in  many 
rocks  associated  usually  with  compounds  of  phosphorus  and  of 
manganese.  His  mode  of  examination  for  the  detection  of  vana- 
dium is  described  in  detail,  but  no  complete  analyses  of  any 
rocks  are  presented.  The  author  proposes  in  a  future  paper  to 
give  a  tabulated  list  of  the  rocks.  He  also  states  the  occurrence 
of  vanadium  in  the  well  water  of  Brookline,  near  Boston. 

11.  J^udomorph  after  crystals  of  Labrador ite  from  Veres- 
patak ;  by  G.  Tsohbrmak. — i'eldspar-like  crystals  occur  in  the 
quartz-andcsite  of  Yerespatak,  Transylvania,  which  are  pseudo- 
morphs  aflef  labradorite.  Their  fonn,  however,  is  in  many  cases 
well  retained,  though  the  luster  of  the  planes  is  gone.  They  were 
found  to  be  twins  in  all  cases,  the  several  laws  of  twinning  being 
similar  to  those  often  observed  in  orthoclase.  Sometimes  the 
crystals  are  very  complex,  being  made  up  of  a  number  of  individ- 
uals. They  have  a  snow  white  or  sometimes  yellowish  color  and 
earthy  fracture,  and  though  firm  in  the  fingers  are  easily  ground 
in  the  mortar  to  a  soft,  white  powder.     An  analysis  gave  SipScz : 

Si  55»6,  il  31-34,  ^PellS,  ftg  1'73,  CaO-65,  ]f«a018,  ita  4-96,  fl6-41  =  101-39 

Under  the  microscope  the  mass  is  seen  to  consist  of  two  kinds 
of  minerals  in  fine  scales:  one  colorless,  the  other  slightly  greenish 
and  having  the  appearance  of  a  potash-mica,  to  which  it  is  referred 
by  Tschermak.     Deducting  from  the  above  analysis  the  latter, 
which  amounts  to  about  one-fourth  of  the  whole,  and  also  deduct- 
ing some  unchanged  feldspar,  limonite,  etc.,  present  in  small  quan- 
tities. Professor  Tschermak  finds  that  the  remainder  corresponds  to 
tbe  formula,  3§i,  Si,  fl,  which  he  regards  as  expressing  the  composi- 
tion of  the  colorless  scaly  mineral  referred  to,  it  being  thus  a  hydrous 
slomina  silicate  differing  from  kaolinite.     The  change  which  has 
taken  place  in   the  original  material   consists   essentially  in  an 
exchange  of  potash  for  soda,  and  of  water  for  lime.     This  loss  of 
lime  has  been  often  observed  in  other  similar  cases. — Tsch,  Miiu 
MiUh,^  1874,  iv,  p.  269.  B.  s.  D. 
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12.  f^ngi;  their  Nature  and  Usee;  by  M.  C.  Corkb,  M.A., 
LL.D.,  edited  by  Rev.  M.  J.  Bkkkelbt,  M.A,,  F.L.8.— 7?le  IrOKr- 
national  Scientific  Seriee.  Appleton  ac  Oo.,  New  York,  187S, 
pp.  290. —The  earlier  volames  of  the  International  Series  which 
nave  come  under  oar  notice  were  so  excellent,  that  it  may  not  he 
reasonable  to  expect  all  their  snccessoTS  to  com,e  up  to  the  same 
standard.  Moreover,  in  such  a  treatise  as  the  present,  we  are  not 
to  look  for  any  substantial  addition  to  our  knowledge,  but  rather 
tor  a  good  popular  exposition  of  what  is  alreadyltnown  in  the 
sciunce,  inclading  the  interesting  and  important  discoverieB  of 
the  last  few  years,  much  of  which  has'  not  vet  been  made  avail- 
able to  general  students  or  amateurs,  at  least  in  the  English 
language.  A  book  upon  this  subject,  at  once  plain,  practical  and 
flcientihc,  but  not  over-technical,  calculated  to  subserve  the  wants 
of  studenls  and  gratily  a  general  interest,  was  much  wanted,  and 
we  may  add,  is  in  a  good  degree  wanting  still.  The  expectationa 
which  the  honored  name  of  Mr.  Berkeley  npon  the  title-page 
inspired  are  diminished  by  his  prefatory  announcement,  that, 
although  he  had  promised  to  write  the  book,  he  had  been  obliged, 
through  ill  health  and  manifold  engagements,  to  tnm  over  the 
work  to  Mr.  Cooke;  but  tbat  he  had  editorially  read  the  manu- 
scripts and  the  proofs,  subjoining  some  notes.  The  volume  ii 
therefore  substantially  that  of  Dr.  Cooke,  although  we  may  con- 
jecture that  the  chapters  on  the  uses  and  notable  phenomena  of 
Fungi  owe  much  to  the  vetenui  English  mycologist's  store  oi 
information. 

The  important  chapters  on  the  nature,  structure,  reprodaction 
and  clftBsifacation  of  Fungi  are  not  so  satisfactory ;  partly  because 
the  plan  of  the  work  breaks  np  and  widely  separates  roattere 
which  must  need  be  connected  to  give  a  clear  idea  of  the  life- 
history  of  any  fungus;  partly  because  too  many  topics  are 
entered  upon  and  dropped  without  adequate  explanation,  and  too 
many  technical  tei-ms  are  used  without  explanation ;  and  some- 
would  pucm,  from   imperfect   ap(iri-hensiiin    of  Gei 
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More  to  the  purpose  would  have  been  some  account  of 
bods  of  study  adopted  by  modern  investigators  who  have 

given  a  new  and  deep  interest  to  mycology.  Useful  as  this 
must  be,  and  full  as  it  is  of  interesting  information  about 
it  does  not  altogether  supply  the  long-i'elt  want  of  an 
ary  text-book.  a.  g. 

Estivation    in    Asimina, — ^The  aestivation   was  formerly 

to  be  valvate  in  all  Anonacece,  In  the  Genera  Am.  Bor. 
strata,  vol  i,  1848,  it  is  mentioned  that  the  petals  of  each 
more  or  less  imbricated  in  Asimimiy  as  also  m  some  other 

The  petals  enlarge  so  much  before  and  during  expansion  "^ 
t  proper  aestivation  needs  to  be  determined  in  young  flower- 
A  suDseqnent  examination  of  these,  in  A.  triloba^  showed 
re  was  hardly  any  overlapping  in  an  early  state.     Accord- 
1  the  later  editions  of  my  Manual,  no  exception  to  the 

character,  "  valvate  in  the  bud,"  is  alluded  to.     In  the 

Plantarum,  Bentham  and  Hooker  distinguish  their  two 
TvariecB  and  Unonece  by  the  aestivation  of  the  petals, — more 
imbncated  in  the  former,  valvate  in  the  latter,  to  which 
fer  Asimina,  Last  spring  I  had  an  opportunity  to  ex- 
m  the  living  plants  and  flower-buds  of  A.  grandiflora^  the 
in  which  the  exterior  petals  are  most  accrescent,  and  the 
perhaps  least  so,  the  one  which  most  resembles  Uvaria  in 
»earance  of  the  blossoms.  The  sepals  appear  to  be  truly 
The  outer  petals  are  decidedly  imbricated,  their  tips 
T'erlapping  in  the  order  1,  2,  3,  in  the  early  bud,  and 
Dg  so  during  the  great  enlargement ;  but  down  the  sides 

not  overlap,  nor  are  their  bases  contiguous.  The  inner 
re  remote  in  bud :  moderately  accrescent,  they  remain  pro- 
lUy  small,  and  from  first  to  last  do  not  come  into  contact, 
rgms  above  the  middle  becoming  revolute  in  anthcsis, 
le  base  grows  more  and  more  deeply  concave  and  papillose- 
This  portion  is  frequented  by  thnps,  or  such-like  insects, 
&  the  mass  of  stamens  as  soon  as  the  anthers  open.  The 
are  proterogynous,  the  stigmas  being  early  in  good  condi- 
5  anthers  discharging  pollen  only  when  nearly  ready  to 
and  fall. 

xamining  good  fresh  flower-buds  of  A,  triloba^  in  May,  I 
It  the  sepals  are  truly  valvate  at  first,  but  separate  more 
as  the  bud  swells.  The  exterior  petals,  a  little  distant  at 
ises,  very  slightly  overlap  as  they  meet  at  the  summit, 
St  below  the  margins  become  a  little  revolute.  The  inter- 
Is  are  similar,  but  rather  more  distant  at  base,  and  rather 
purely,  yet  very  slightly,  overlapping  at  the  very  tips. 

increase  in  size  they  slightly  assume  the  imbricated  posi- 
ich  becomes  conspicuous  in  the  outer  petals, 
dude  that  the  tribe  UnonecB  cannot  be  distincruished  from 
iriece^  at  least  upon  the  characters  assigned,  and  that  the 
I  of  aestivation  passes  by  gradations  into  the  other. 

A.  o. 


64  iklentific  InieUtgence. 

14.  Text-book  of  Botany:  Morphologicai  and  Physiological: 
by  Julius  Sachs,  Professor  in  the  University  of  Wdrzourg: 
translated  and  annotated  by  A.  W.  Bknnett,  M.A.,  and  W.  J. 
Thistlkton  Dyer,  M.A.  858  pp.  large  8 vo.  London.  (Macmillan.) 
— ^The  third  and  fourth  editions  of  Sach's  German  treatise,  and 
Van  I'ieghem^s  French  translation  of  the  third,  have  been  noticed 
in  this  Journal.  In  point  of  mechanical  execution,  the  volume 
now  under  consideration  compares  verjr  favorably  with  its  pre- 
decessors, which  have  receivea  high  praise.  The  translation  mto 
English  is  based,  like  Van  Tieghem's,  on  the  third  German  edi- 
tion, and  one  is  therefore  tempted  to  first  compare  £nfi:lish  with 
French  editing.  Considered  as  a  translation  merely,  the  former 
is  superior.  It  is  very  close,  idiomatic,  and  as  clear  ajs  the  original 
In  some  instances  the  selection  of  English  words  to  convev  the 
expression  involved  in  a  compound  German  word  is  most  felicitoua 
Considered  as  an  annotated  revision,  the  English  edition  is  inferior. 
The  solid  pages,  for  instance  those  devoted  to  Tension^  remain  ai 
in  the  German,  whereas  in  the  French,  skillful  paragraphing  has 
rendered  the  whole  far  easier  of  reference.  The  use  of  signifi- 
cant headings  for  the  paragraphs  has  enabled  Van  Teighem  also 
to  give  a  synoptical  table  of  contents  of  much  value.  R  has  been 
shown  in  a  previous  notice  that  Van  Tieghem's  table  presents  a 
clear  and  exhaustive  outline  of  the  whole  work.  Nothing  more  than 
a  list  of  sections  replaces  this  in  the  present  volume.  This  lack, 
having  been  so  well  met  by  a  French  editor,  is  all  the  more  appa^ 
ent  and  regretable.  Witli  this  our  adverse  criticism  is  exhausted. 
This  conscientious  translation  is  a  valuable  and  timely  gift  to  bo- 
tanical students ;  that  our  American  fellow  students  may  be  more 
ready  to  welcome  it,  we  present  a  sketch  of  the  work. 

The  Text-book  is  divided  into  three  parts :  General  Morphology, 
Special  Morphology  and  Physiology.  The  first  treats  of  the 
nature  and  forms  of  cells,  the  formation  of  cells,  the  structure  of 
the  cells,  their  constituent  j)art8  and  occasional  contents.  Tissues 
defined  us  aggregates  of  cells  which  obey  a  ronimon  law  of  growth 
are  next  considered  with  reference  to  their  formation  and  forms. 
Three  systems  of  tissues  are  fully  described,  epidermal,  fibro-vas- 
cular  bundles,  and  fundamental.  Here  are  presented  comprehen- 
sive studies  of  laliciferous  and  vesicular  vessels,  sap-conducting 
intercellular  spaces  and  glands.  The  primary  meriatem,  the  uni- 
form tissues  made  up  of  cells,  all  of  which  are  capable  of  dividing, 
is  next  treated  of  in  connection  with  the  terminal  point  of  growth. 
Here  a  somewliat  confused  terminology  (Hanstein's)  is  introduced. 
Frequent  cross-references  to  illustrations  further  on  would  have 
made  this  free  from  the  ambiguity  which  now  characterizes  it 
The  fault  lies,  however,  at  the  door  of  the  German  abstract  of 
Hanstein's  and  Reinke's  work.  The  outward  shapes  of  plants, 
diflferences  between  structural  members  and  working  organs,  and 
metamorphosis,  come  next.  Most  of  this  chapter  is  a  literal  trans- 
lation of  the  least  satisfactory  portion  of  the  third  edition.  Much 
of  it  has  been  rewritten  in  the  fourth  German,  and  for  the  better. 
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Book  second  is  wholly  devoted  to  special  morphology  and  out- 
lines of  classification.  The  former  is  based  on  excellent  abstracts 
of  monographs  and  is  most  serviceable.  The  "  outlines  "  are  of 
little  use  to  our  botanists  except  as  an  illustration  of  what  sys- 
tematic botany  would  become  if  it  were  left  to  the  physiologists. 
Already  since  this  edition  was  written,  Prof.  Sachs  has  changed 
his  system ;  and  it  is  still  in  a  state  of  unstable  equilibrium,  or 
want  of  equilibrium.  There  is  hardly  a  more  profitable  task  ibr  a 
young  botanist  than  the  comparison  of  the  systematic  sections  of 
book  Second  with  Dr.  J.  D.  Hooker's  appendix  to  the  English 
translation  of  De  Maout's  and  De  Caisne's  work.  The  former  is 
by  a  physiologist,  the  latter  by  a  morphologist.  Vegetable  Phys- 
iology is  given  in  Book  Third.  The  excellence  of  this  digest  is 
ipparent  on  a  hasty  perusal.  It  becomes  more  obvious  when  the 
Itook  is  used  with  advanced  students  as  a  band-book  in  daily 
work.  From  constant  use  of  the  German  and  French  versions  in 
the  laboratory  during  the  past  year,  by  students  of  two  grades, 
the  present  writt^r  can  give  it  honest  praise.  When  it  is  supple- 
mented by  the  Experimental  Physiology  of  the  same  author,  the 
laboratory  is  well  equipped.  Vegetable  Physiology  is  treated  of 
under  the  following  heads;  Molecular  forces  in  the  plant;  Chemical 
proceflsee  in  the  plant;  General  conditions  of  plant-life;  the  ^lechan- 
ical  laws  of  growth ;  Periodic  movements  of  the  mature  parts  of 
plants,  and  movements  dependent  on  irritation ;  the  Phenomena 
ofsezaal  reproduction;  the  Origin  of  species.  In  addition  to  the 
oopioas  citations  made  by  Prof.  Sachs,  the  translatoi-s  have  given 
many  references  to  memoirs  now  accessible  to  Kn^^Iish  students  in 
translations  or  abstracts.  It  seems  to  have  been  the  aim  of  the 
editors  to  render  the  work  of  the  greatest  value  to  botanical  stud- 
ents who  are  unfamiliar  with  (Tcnnan.  It  is  a  great  pleasure  to 
commend  this  volume,  most  heartily,  as  a  good  translation  of  the 
German  hand-book  to  a<lvanced  botanical  students.  g.  i^  <;. 

15.  Zur  Alnne.hr  der  ^'hwe^idener-BorneCavhen  Fhchtentheorie 
(Contribution  to  a  refutation  of  the  Schwendener-Bornet  Lichen 
theory);  bv  Dr.  G.  W.  Koerber      30pp.  8vo,  Breslau,  1874. — In 
this  essay  Dr.  Koerber,  one  of  the  first  Lichenologists  of  Euroj)e,  has 
cast  the  weight  of  his  authority  against  the  theory  which  lias  re- 
eeive<I  considerable  currency,  that  Lichens  are  a  compound  of  an 
Alga  (the  gonidia)  and  a  Fungus  (the  hyphaj).     He  mamtains,  fii-st, 
thit  the   "  nicht-gonimische,"  i.  e.,  the  hypha»,  and   the  lichens 
themselves  are  not  Fungi,  citing,  in  support  of  this  proposition,  tin- 
known  chemical  and  other  differences  between  the  two,  junl  the 
fact  that  many  lichens  are  altogether  destitute  of  hyplue.     He  is 
'•urious  to  know  how,  on  the  theory  of  ^>chwendener,  the  formation 
of  a  thallus  from  the  copulation  of  Fungoid  hyphte  and  an  Alga 
can  be  explained.     Secondly,  he  maintains  that  the  gonidia  of 
lichens  are  not  AlgSB,  because:   1,  in  true  Algie  the  gonidia  never 
produce  hyphae^,  while  this  is  of  common  occuiTcnce  in  the  spores 
of  Lichens ;  2,  that  if  the  contrary  were  true,  it  is  strange  that  in 
every  Lichen  several  types  of  Algae  are  necessary  for  the  production 
Am.  4oi  u.  Sci.— Thibd  Bbribs,  Vol.  X,  No.  55.— July,  1875. 
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of  the  Lich^u,  and  still  more  strange  that  in  natnre  these  yarious 
Algffi  occur  without  any  further  result ;  3,  because  many  forms  of 
gonidia  are  not  known  to  Algologists  as  such,  because  they  have 
never  been  seen  in  a  free  state  ;  4,  because  the  Lichen  gonidia  cor- 
respond in  their  forms  only  to  those  Algie  which  reproduce  them- 
selves by  division  and  not  to  those  which  propagate  by  sexual 
reproduction,  the  former  process  being  only  a  physiological  one 
common  to  many  or  all  lower  vegetM)le  cells,  and  destitute  of 
systematic  value.  The  transformation  of  gonidia  into  zoospores, 
*'  Schwarmzellen,"  observed  by  Famintzin  and  others,  is  regarded 
as  a  process  also  common  to  low  vegetable  cells.  The  so-called 
"  asynthetic  gonidia,"  L  e.,  those  which  occur  without  the  thallus, 
are,  he  thinks,  not  algee,  but  free  lichen-gonidia.  Thirdly,  he 
maintains  that  lichens  are  not  evidences  of  parasitism,  because  the 
gonidia  are  in  no  way  debilitated,  diseased,  or  destroyed  by  their 
contact  with  the  hyphae,  but  on  the  contrary  derive  from  it  nourish- 
ment and  growth,  and  if  this  view  were  accepted,  there  would  re- 
sult, as  Th.  Fries  had  already  observed,  in  Lichenoucraphia  Scandi- 
navia, p.  8,  an  incredible  double  and  mutual  parasitism  of  h3rphiB 
upon  gonidia  and  of  gonidia  upon  hyphfe. 

In  conclusion.  Dr.  Koerber  gives  his  own  views  in  regard  to  the 
anatomy  of  Lichens.  He  agrees  with  Schwendener  that  the  go- 
nidia are  not  produced  from  the  hypha?  of  the  thallus,  but  regards 
the  connection  of  the  two  as  a  simple  process  of  nourishment 
To  account  for  the  origin  of  the  thallus  he  supposes  that  the 
hyphaj  of  a  germinating  spore  need,  for  their  perfect  develop- 
ment, to  come  in  contact  with  the  form  of  gonidia  belonging  to 
their  own  species.  He  asserts  that  the  spores  of  some  Lichens,  as 
in  the  genus  Sphtf^romp/mle,  which  has  muriform  spores,  do  not 
produce  hyphie,  but  gonidia  of  the  kind  called  microgoiiidia  or 
leptogoniaia ;  and  finally  suggests  several  different  methods,  ac- 
cording to  which,  in  his  opinion,  the  lichen  thallus  may  be  pro- 
duced by  asynthctic  gonidia  fsoredia). 

Dr.  Krempelhttber,  in  a  notice  of  this  essay  in  Flora  for  March 
11,  observes  that  Koerber's  hypothesis  has  not  much  better  found- 
ation than  Sehwendener's,  with  whieh  it  has  much  in  common. 
If  the  observations  in  regard  to  the  spores  of  s|)ecies  of  iSphcerofn- 
phak  are  confirmed,  he  thinks  them  against  Schwendener;  and 
that,  if  Koerber's  arguments  and  observations  are  not  conclusive 
against  Schwendener's  hypothesis,  they  ten<l  to  render  it  still  more 
improbable. 

On  the  other  hand,  in  Flora  for  March  21,  1875,  Dr.  George 
Winter,  in  a  paper  entitled  *'  Zur  Anatomic  einiger  Krustenflech- 
ten  "  (On  the  Anatomy  of  some  C-rustaceous  Lichens),  disputes 
the  assertion  that  some  lichens  are  destitute  of  hyphaj,  and  gives 
the  result  of  his  investigations  of  Secoli;/a  absfrusa,  Sttrcngyne 
prioigna,  Hymenelia  affifus,  and  Xntrocyinbe  fid'tglnea  (which 
last  he  maintains  is  a  S])hieriaceoiis  funscus),  and  concludes  that 
these  Lichens  possess  undoubted  liyphaB,  differing  in  no  respect 
from  those  of  other  Ascomycetae,  and  that  his  observations  go  to 
confirm  Schwendener's  theory.  His  investigations  are  to  be  con- 
tinued. H.  W. 
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GhMtave  Thuret  died  suddenly  of  angina  pectoris,  on  the  10th 
y,  at  his  residence  at  Antibes,  in  the  South  of  France, 
dge  that  he  had  reached  the  age  of  about  65  years.  He  was 
the  best  investigators  of  Algce,  and  the  discoverer  of  their 
idia  in  the  ^aci,  as  well  as  of  their  phenomena  of  fertiliza- 
His  earliest  papers  were  published  m  1840 ;  the  most  im- 
t  ones  followed  a  few  years  later.  His  researches  were  kept 
he  last,  and  much  was  still  expected  from  him,  although  he 
ow  to  publish,  being  extremely  conscientious  and  cntioaL 
▼ht  also  to  be  commemorated  for  his  services  to  horticulture. 
irden  which  he  established  upon  his  grounds  in  the  vicinity 
ibes  is  most  remarkable.  Perhaps  no  public  collection  has 
ter  number  of  species  growing  in  the  open  air;  it  is  certainly 
lUed  in  xerophilous  plants, — to  use  the  name  recently 
i  by  DeCandolle  to  those  which  affect  arid  regions.  A 
>  this  collection  at  the  proper  season,  under  the  genial  and 
plished  founder's  guidance,  was  a  treat  long  to  be  remem- 
The  loss  by  M.  Thuret's  unexpected  decease  is   most 

).  A.    G. 

An  Inquiry  Respecting  the  Reversion  of  "  Thoroughbred^'* 

Uic  Animals  ;  by  William  H.   B  re  web  of  New  Haven, 

(From  the  Proceedings  of  the  American  Association  for 

dvancement  of  S(»ience,  Hartford  meeting,  1874.) — *     ♦     ♦ 

not  try  to  prove  (what  all  will  admit)  that  in  our  most 
ited  breeds,  their  special  excellences  are  the  accumu- 
improvement  of  many  successive  generations,  snd  that  this 
renient  is  often  accompanied  with  marked  and  important 
?s  of  form  and  structure.  Now,  as  this  improvement  and 
J  are  unquestionably  the  results  of  man's  care,  it  is  often 

that  if  the  care  be  withdrawn,  then  the  breed  will  retrace 
ps,  and  go  down  by  the  same  road  that  it  came  up  (only 

faster,  the  downhill  road  being  the  easier  travelled),  and 
e  again  what  it  sprang  from,  or  to  use  the  more  familiar 
s  which  are  supposed  to  sound  more  scientific,  it  "reyer/«" 
turns  to  the  original  type^  This  has  been  said  so  often  that 
jlieved,  and  with  a  great  class  of  scientific  men  has  become 
na,  and  as  such  is  used  to  sustain  certain  theories  regarding 
rmanence  of  "  original  types,"  and  the  fleeting  nature  of 
ired  characters."  As  a  dogma,  it  finds  a  place  in  the  lec- 
>f  eminent  scientific  men,  and  also  in  our  scientific  literature, 

the  papers  read  before  our  learned  societies,  and  from  these 
uthorities  it  spreads  and  descends  through  various  channels 
it  last  it  is  proclaimed  by  the  popular  lecturer  or  finds  a 
?nt  in  the  "  agricultural  column  "  of  religious  weeklies.  *  * 
he  last  meeting  of  this  association,  this  dogma  of  reversion 
•onglv  insisted  on  in  one  of  the  papers,  and  I  find  on  p.  B, 

the  fast  volume  of  its  "Proceedings,"  this:  ''The  hog  has 
reatly  changed  by  domestication,  and  yet,  when  left  to  him- 
?  soon   returns  to  the  original  type.     During  the  late  war 
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8ome  of  the  most  improved  breeds  were  turned  loose  and  left  to 
shift  for  themselves.  Three  years  after.  I  found  t/iem  possessing 
all  the  physical  characters  of  the  tnld  boar  of  Ettropey  I  have 
italicized  in  the  quotation  the  special  point  to  which  I  wish  to  call 
attention.  At  the  reading  ot  this  paper  the  author  verbally 
stated  that  a  similar  fact  had  been  observed  with  ^'Durham 
cattle.'^  About  the  same  time  the  same  dogma  was  strongly  and 
publicly  afSrmed  by  another  scientiiic  authority  who  is  even  more 
eminent.  In  both  cases  the  dogma  was  used  as  an  argument 
to  sustain  a  certain  scientific  hypothesis,  or  else  to  combat  another 
hypothesis. 

J^ow  let  us  turn  to  another  meeting,  held  scarcely  a  month  after 
our  last  one.  A  herd  of  short-horns  was  to  be  sold  at  New  York 
Mills,  and  stock-breeders  flocked  from  near  and  far  to  attend  this 
other  meeting.  They  came  from  England,  they  came  from  Cali- 
fomia,  they  came  from  half  the  States  of  the  Union ;  they  even 
oame  from  the  very  regions  where  these  scientific  authorities  had 
but  just  told  them  that  short-horns  were  so  prone  to  return  to 
their  original  type.  There  was  less  talk  at  that  meeting  than  at 
the  scientific  one  ;  the  speeches  were  in  fact  very  short,  but  they 
were  to  the  point.  The  principal  speaker  was  the  auctioneer. 
He  was  doubtless  eloquent  m  his  way,  but  his  eloquence  alone  will 
hardly  explain  the  result ;  for  in  thirty  minutes  from  the  time  be 
began,  the  sales  amounted  to  a  quarter  of  a  million  of  dollars,  and 
in  a  very  short  time,  those  reckless  men,  unheeding  the  warnings 
of  their  scientific  brethren,  bought  one  hundred  and  nine  head 
of  cattle  for  15382,000,  an  average  of  more  than  $3,500  per  head. 
For  the  best  five  cows  (belonging  to  a  particularly  excellent  strain 
called  the  "  Dutchess")  they  pai(\  an  average  of  131,640  per  head. 
lliese  prices  indicate  the  faith  of  those  men  in  the  future  perma- 
nence of  the  acquired  characters  of  that  herd. 

For  some  years  I  have  been  looking  for  the  proof  of  the  oft- 
repeated  assertion,  that  thoroughbred  stock  of  old  and  well  estab- 
lished breeds  ever  returns  to  the  original  type  (whatever  that  may 
mean),  nnder  any  conditions  or  circimistances.  Thus  far  the  re- 
sults have  been  entirely  negative,  that  is,  I  often  hear  the  general 
assertion,  but  I  have  not  yet  found  the  proof  in  scientific  cases. 
Until  within  the  past  year,  however,  my  inquiries  have  been  ver- 
bal, as  1  had  opportunity,  and  I  kept  no  record  of  the  answers  i-e- 
ceived,  because  1  thought  that  among  practical  men  (so-called)  the 
thing  was  settled.  But  the  confident  assertions  within  a  year, 
by  eminent  authorities,  that  such  reversions  would  always  take 
place  under  certani  conditions^  and  then,  following  so  closely  on 
the  heels  of  these  assertions,  the  remarkable  sale  of  which  I  have 
spoken,  have  awakened  a  new  interest  in  the  subject,  and  I  have 
resumed  the  inquiry,  in  the  hope  that,  if  there  be  any  such  great 
law,  we  may  somewhere  find  the  proof  in  specific  examples.     •    * 

I  have  therefore  prepared  the  circular  which  follows,  and  I  ask 
of  the  members  any  aid  they  may  be  able  to  give. 

I  append  a  copy  of  the  circular,  and  1  propose  to  give  this  asso- 
ciation the  further  results  of  the  inquiry  at  some  future  meeting. 
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"  Decor  tir  :  Will  you  have  the  kiDdness  and  patience  to  answer 
me  the  following  questions : 

Ist.  Have  you.  personally,  ever  known  any  case  where  thorough- 
bred  short-horn  cattle,  because  of  climate,  poor  feed,  neglect,  or 
any  other  cause,  have  become  in  character  anything  else  than 
short-horns — in  other  words,  where  from  any  cause  thoroughbred 
ihort-hffms  htive  degenerated  iuto  animals  of  any  other  breed  or 
type? 

2d.  Do  you  personally  know  of  thoroughbred  animals  of  any 
other  breeds  so  changing  or  "  reverting  ?" 

3d.  Have  you  ever  heard  of  such  a  thin^  taking  place  in  the  ex- 
perience of  other  breeders,  so  well  authenticated  that  you  believed 
it  to  be  a  fact  ? 

Now  please  let  me  explain  why  I  trespass  on  your  time  and 
good  nature  with  questions  that  may  seem  to  you  lO  be  simply 
absurd. 

I  think  that  the  practical  breeders  of  thoroughbred  stock  (of 
whatever  kind)  commonly  believe  that  so  long  as  the  breed  is 
kept  pure  and  no  other  blood  mingled,  that  although  the  animals 
may  vary  greatly  in  excellence,  all  of  them  will  have  the  essential 
characters  which  distinguish  that  breed  from  all  other  breeds  or 
"  types." 

On  the  other  hand,  many  persons  (who  are  not  breeders  of 
thoroughbred  stock  so  far  as  J  know)  have  asseHed  that  if  neg- 
lected, any  breed  will  "  revert  to  the  original  type,'*  or  by  other 
words  or  phrases  have  carried  the  idea  that,  under  such  or  other 
circumstances,  the  breed  will  not  only  lose  its  better  qualities, 
but,  moreover,  that  the  animals  will  become  of  some  other  breed 
or  type  which  is  said  to  be  that  of  the  early  and  cruder  ancestors 
from  which  the  breed  originally  sprung,  however  long  ago  that 
mav  be.  *  ***** 

'f hat  grade  animals  often  "  revert,"  that  curious  freaks  and 
"sports"  often  attend  violent  crossing  (and  also  that  breeds  de- 
teriorate  under  bad  management  or  bad  conditions),  are  well 
enough  known,  but  these  facts  do  not  effect  the  specific  questions 
asked  where  the  blood  is  supposed  to  be  kept  strictly  pure. 

18.  Seventh  Anntutl  Report  on  the  Noxious^  Beneficial^  and 
otfier  Insects  oftlie  State  of  Missouri^  made  to  the  State  Board  of 
Agriculture ;  by  Charles  V.  Riley,  State  Entomologist. — This  is 
a  very  sensible  report,  by  one  of  the  best  entomologists  of  the 
country.  It  gives  a  large  amount  of  valuable  information  about 
various  noxious  insects  of  Missouri,  and  other  parts  of  the  country, 
and  advice  as  to  the  best  means  of  checking  their  ravages.  Among 
the  insects  treated  of,  the  first  noticed  is  the  Colorado  potato  bee- 
tle, which,  the  Report  says,  originally  fed  on  the  Solanum  rostra- 
turn  Dunsd,  of  the  Rocky  Mountains,  but  had  in  1859  reached  a 
point  100  miles  west  of  Omaha;  in  1861  invaded  Iowa  and 
Southwest  Wisconsin;  in  1864,  1865  crossed  the  Mississippi  to 
Western  Illinois;  in  1866  occupied  the  region  west  of  a  line  irom 
Chicago  to  St.  Louis;  in  1867  reached  Southwest  Michigan  and 
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West  Indiana;  in  1868  had  entered  Ohio,  and  in  1874  arriyed  on 
the  borders  of  the  Atlantic  at  many  points.  Another  insect  treated 
of  is  the  Chinch-bug  {Aficropua  leucopierus  Say),  which  attacks 
the  grains  and  grasses,  whose  ravafices  among  the  wheat,  and  com, 
and  oats  of  Miraouri  in  1874  caused  a  loss  to  the  State,  according 
to  the  author,  of  nineieen  mittions  of  dollars,  A  third  kind  is  the 
Rocky  Mountain  locust  ( CtMloptenvs  spreiua  Thomas),  which  has 
been  recently  so  destructive ;  and  others  are  the  Philoxera,  the 
enemy  of  the  grape  yme,  the  ChryschothrUfeniorata^  an  apple-tree 
borer,  and  cankir  toormM.  The  articles  are  illustrated  by  excel- 
lent figures,  and  a  map  shows  the  path  of  the  locust  invasion  of 
1874  over  Missouri. 

IIL   Astronomy. 

1.  The  ThtnsU  of  Venus^Dec.  8, 1874. — In  vol  ix  of  this  Jou^ 
nal,  at  pases  157  and  284,  has  been  given  a  synopsis  of  the  prin- 
cipal stations  at  which  successful  observations  oi  the  late  transit 
oi^  Venus  had  been  reported.  As  these  reports  for  the  Southern 
hemisphere  were  quite  incomplete,  we  now  present  a  fuller  report 
from  the  prin<apal  stations  of  the  Southern  nemisphere.  The  sta- 
tions are  arranged  in  the  order  of  latitude. 

1.  ObMrvaUoiu  of  Ae  Ihnutf  im  Uie  SoMam  ffenUtphgre. 

(1.)  Rodrigues,  lat  19**  4',  long.  4»»  14"  E.  English  stotion. 
Ingr^  and  egress  were  well  observed,  and  441  photographic  lec- 
tures were  obtained. 

(2.)  Mauritius,  lat.  20"*  2u',  long.  3^  61"  E.  Lord  Lindsay's 
station.  All  the  contacts  were  obsierved  except  the  first,  and  110 
good  photographs  were  taken. 

(8.)  Reunion,  lat.  20*  61',  lat.  8^  42"'  K  Dutch  station.  Third 
contact  observed,  and  a  few  photographs  taken. 

(4.)  New  Caledonia,  lat.  21%  lone.  H**  E.  French  station.  AH 
the  contacts  were  observed  except  the  third,  and  100  good  photo- 
graphs were  taken. 

(6.)  Windsor,  lat.  33*  86',  long.  10**  4"»  E.  English  observatory 
The  four  contacts  all  observed. 

(6.)  Sidney,  lat.  33°  61',  long.  lO**  6'"  E.  English  obser\'atory. 
Weather  favorable.  The  four  contacts  were  all  observed,  and  180 
photographs  taken. 

(7.)  Cape  of  Good  Hope,  lat.  33°  56',  long.  J''  14'"  E.  English 
observatory.  Both  contacts  at  egress  observed,  and  photographs 
taken. 

(8.)  Adelaide,  lat.  34°  40',  long.  9^  16"»  E.  English  observatory. 
Last  two  contacts  were  well  ob8er\'ed. 

(9.)  Melbourne,  lat.  37°  49',  long.  9*»  40™  E.  English  observa- 
tory. All  the  contacts  were  observed  except  the  first  external, 
and  200  photographs  were  taken. 

(10.)  St.  Paul  Island,  lat.  38°  43',  long.  5^  10"'  E.  French  sta- 
tion. Both  the  internal  contacts  were  observed,  and  numerous 
photographs  were  obtained. 
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(II.)  Campbelltown,  Tasmania,  lat.  41°  56',  lonff.  9**  60"  E. 
American  station.  The  second  internal  contact  observed,  and 
fiftv-five  good  photographs  were  taken. 

(V2.)  Hobart-town,  Tasmania,  lat.  43°  0',  long.  9°  49""  E.  Ameri- 
cau  station.  Thirty-nine  good  photographs  were  obtained,  but  no 
contacts  were  observed. 

(13.)  Christ  Church,  New  Zealand,  lat.  43°  30',  long,  ll**  ai""  E. 
Engibb  station.     Observations  failed  from  clouds. 

(14.)  Chatham  Island,  lat.  43**  48',  long.  12*»  12"»  E.  American 
station.     No  contacts  observed.     Eight  good  photographs  taken. 

(15.)  Queenstown,  New  Zealand,  lat.  45°  0,  long.  11*^  IS""  E. 
American  station.  First  and  second  ezt.emal  contacts  observed. 
Fifty-nine  good  photographs  taken. 

(16.)  Kerguelen  Islands,  lat.  49°  r>4',  long.  5''  41"'  E.  English, 
German,  and  American  station.  The  Germans  got  both  contacts 
at  ingress  and  egress.  The  English  and  Americans  observed  the 
ingress,  but  not  the  egress.  Twenty-six  good  photographs  were 
taken  by  the  American  party. 

(11.)  Auckland  Islands,  lat.  50°  48',  long.  11*"  7"*  E.  German 
station.  The  sun  was  obscured  till  ten  mmutes  after  the  begin- 
ning of  the  transit.  From  that  time,  the  contacts  were  observed, 
and  heliometer  observations  and  photographs  were  obtained. 

(18.)  Campbell  Island,  lat.  52°  33',  lone.  11''  17"^  E.  French 
station.     Venus  seen  before  ingress  only,     rio  contacts  observed. 

2.  First  resuUa  from  the  jyannt 

M.  P\iiseux  has  given  the  first  French  results  for  the  sun's  par- 
allax, using  the  observations  of  Pekin  and  St.  Paul,  all  made  wnth 
object  glasses  of  216  millimeters  (8 J  English  inches).  The  paral- 
lax is  S-"S19,  E.  L. 

2.  On  the  Solar  structure  /  byFATHp:R  Skcchi. — Father  Secchi 
has  made  a  very  full  reply  to  the  article  by  Professor  Langley, 
"on  the  comparison  of  theories  of  solar  structure  with  observa- 
tion," published  in  the  March  number  of  this  Journal,  first  by 
notes  upon  the  communication  as  it  appeared  in  the  Memorie  degli 
Spectroscopisti  of  Palermo,  and  in  a  lecture  delivered  to  the  Tiberine 
Academy,  which  was  published  in  the  Voce  deUa  Verita^  which 
has  been  in  part  reproduced  by  him  in  a  subsequent  number  of 
the  Memorie^  with  additional  remarks. 

Father  Secchi  accepts,  without  reserve,  the  statements  of  the 
article  in  question  so  far  as  they  embody  facts  of  observation, 
and  remarks,  of  the  illustration,  that  it  is  the  very  truth,  rendered 
in  minute  detail  As  to  the  interpretation  of  fact,  there  is,  how- 
ever, he  observes,  more  than  one  point  of  view,  and  this  leads  him 
to  an  exposition  of  his  own.  His  views,  as  now  presented,  differ 
from  those  he  was  understood  to  hold  till  lately,  and  in  their 
present  form  are  of  such  interest  that  their  outlines  are  here  repro- 
duced, as  nearly  in  his  own  terms  as  is  possible  in  such  an  abridge- 
ment. 

SpfAi  are  due  to  eruptions  of  metallic  vapors  from  the  interior 
of  the  sun, — ^Three  phases  in  the  life  of  a  spot  may  be  distin- 
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guished :  (1)  That  of  its  formation.  (2)  That  of  a  subsequent  period 
of  relative  calm.  (3.)  That  of  its  closure  and  extinction.  In  the 
first  the  metallic  eniptions  attain  their  maximum  violence  ;  vorti- 
cal motion  on  an  enormous  scale  is  visible  bot)i  in  the  photosphere 
and  in  the  chromosphere ;  in  the  former  (to  borrow  an  architec- 
tural term)  in  plan,  in  the  latter  in  elevatlott.  These  vortical 
motions  are  a  consequence,  not  a  cause — products  of  the  eruption, 
admittedly  associated  with  the  spot,  but  not  generators  of  it.  (It 
is  this  period  which  Mr.  Langiey  has  taken  as  the  subject  of  \m 
article,  as  shown  by  a  history  of  the  spots'  appeanince  in  the  clear 
sky  of  Rome,  in  the  days  preceding  and  following  those  em- 
ployed in  its  study  at  Allegheny.) 

In  the  second  phase  the  spot  commonly  presents  a  crater-like 
formation,  an  obscure  central  mass  being  invaded  by  convergent 

faseous  streams,  which  form  the  luminous  bridges  and  filaments 
'he  eruption  now  is  comparatively  gentle,  or  has  nearly  ceased, 
though  new  matter,  still  extruded,  checks  the  invasion  of  the  su^ 
rounding  photosphere,  and  mingling  with  its  insetting  currents, 
causes  the  radiate  appearance  of  the  penumbra.  This  phase  may  be 
compared  to  that  period  in  the  eruption  of  the  terrestrial  volcano 
when  the  lava,  which  has  risen  to  the  tip  of  the  crater,  i< 
being  discharged  without  tumultuous  outbursts,  or  the  formation 
of  the  pine  of  smoke. 

In  the  third  phase,  both  of  the  terrestrial  and  solar  volcano,  the 
emission  ceases  and  all  is  over. 

We  may  now  understand  how  it  is  that  though  every  great 
eruption  generates  a  spot,  every  spot  is  not  seen  accompanied  by 
a  chroraospheric  eruption.  To  the  second  and  third  epochs  alone 
belong  that  condition  of  the  nucleus,  as  a  deposit  of  more  or  less 
stagnant  matter,  which  Mr.  Langiey  niistakingly  assumes  Father 
Secchi  to  suppose  it  to  be  in,  generally.  M.  Faye  and  he  have 
attacked  Father  Secchi  from  opposite  sides,  not  perceiving  that 
the  latter's  point  of  view  is  double — as  it  is.  More  than  this  (and 
however  such  critics  may  exclaim  against  the  apparent  contradic 
tion),  he  athnns  the  possibility  of  a  third  thing,  a  sequence  to 
Galileo's  and  Kirchon's  views,  namely,  that  a  s])ot  may  be  gener- 
ated from  a  cloud  of  metallic  vapors  above  the  photosphere,  or 
resting  on  and  partly  immersed  in  it ;  it  being  by  no  means 
certain  that  the  spot  is  always  a  cavity.  Let  us  not  impose  our 
own  artificial  limits  on  greatly  varied  5sature! 

P.  Secchi  concludes  that  Mr.  Laugley's  observations,  though 
undoubtedly  exact  and  reliable,  give  little  which  he  has  not 
himself,  in  considerable  part,  anti(ij)ated,  though  they  may  l»e 
admitted  to  have  carried  the  resolution  of  j)hotospheric  tletail 
farther  in  some  respects  than  he  has  been  able  to  do,  with  the 
smaller  aperture  of  the  Roman  instrument. 

Mr.  Langley's  impression  that  the  observations  he  brings  do 
not  accord  well  with  Father  Secchi's  views,  is  altoLcether  owini;  to 
misapprehension  of  the  true  nature  of  these;  on  the  contrary,  the 
article  and  illustration  bring  gratifying  and  remarkable  confirma- 
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tion  of  Father  Secchrs  own  observations,  and  on  points  where 
they  have  been  called  in  question. 

On  the  whole,  then,  while  he  must  insist  that  longer  study  will 
modify  the  American  observer's  interpretation  of  the  facts,  he 
would  rather  be  understood  as  admiring  the  Allegheny  observa- 
tions than  as  disputing  them.  x. 

.3.  Oh9erv(jUion8  on  Magnetic  Declination  made  at  the  Trevan- 
drum  and  Augustia  Obseroatories,  Vol.  I.  Discussed  and  edited 
bv  John  Aixen  Broun.  London,  1874. — ^This  volume  is  the  first 
ot  the  ofEicial  publications  of  the  extensive  series  of  observations 
made  since  1836,  at  Trevandrum,  under  the  successive  superintend- 
eDcies  of  Mr.  J.  Caldecott  and  Mr.  J.  A.  Broun.  In  it  the  author 
gives  us  the  first  installment  of  a  series  of  volumes  of  magnetic 
observations  made  at  the  auxiliary  observatory  at  Augustia,  and 
the  main  establishment  at  IVevandrum  during  the  years  1H52  to 
1809.  In  explanation  of  the  latter  date,  it  may  be  stated  that 
although  Mr.  Broun  departed  from  Trevandrum  in  April,  1866,  yet 
he  was  so  fortunate  as  to  obtain  the  continuation  for  six  years  of 
the  series  of  observations  made  by  his  two  best  assistants.  He  has 
himself,  for  the  past  ten  years,  therefore,  resided  in  London,  and 
snperinteuded  the  discussion  and  editing  of  the  series  of  volumes 
which  are  promised  to  the  scientific  world.  In  the  present  volume 
we  have  a  lesumi  of  most  of  the  publications  made  by  him  during 
the  past  30  years  in  the  transactions  of  various  scientific  societies, 
which  appear  here  as  contributions  to  terrestrial  magnetism  from 
the  Trevandrum  Observatory.  Pages  1  to  80  consist  especially 
of  descriptions  of  instruments,  methods  of  observation  and  reduc- 
tion, and  narratives  of  the  various  explorations  made  into  the  neigh- 
boring country.  Pages  80  to  184  give  us  the  results  of  magnetic 
observations  made  with  the  improved  instruments  introduced  by 
Mr.  Broun,  giving  in  fact  a  full,  and  often  a  new,  discussion 
thereof,  that  adds  materially  to  our  knowledge  of  questions  relat- 
ing to  the  variations  of  magnetic  declination.  The  chapter  relat- 
ing to  the  26HJay  period,  co-extensive  w4th  the  rotation  of  the  sun 
on  its  axis,  is  interesting,  inasmuch  as  the  author  states  that  he 
has  evidence,  to  be  given  at  a  future  time,  of  a  double  oscillation 
of  this  period.  Pages  192  to  448  give  the  individual  hourly 
observations  for  eveiy  day  of  the  year,  with  the  declinometers 
established  at  Trevantirum,  Augustia,  Shertally,  and  Cape  Ooraorin. 
Pages  453  to  570  are  occupied  with  appendices,  principally  the 
annual  reports  of  the  director  in  retVrence  to  the  observatories,  the 
almanac,  the  public  museum  and  other  public  duties  which  were 
imposed  upon  him. 

The  observatory  at  Trevandrum  occupies  the  summit  of  a  small 
hill,  which  is  from  00  to  70  feet  above  the  sea  and  within  four 
miles  of  the  shore.  The  observatory  at  Augustia  was  intended  to 
be  built  at  as  great  a  height  as  possible,  and  at  the  same  time  as 
near  as  possible  to  the  Trevandrum  Observatory.  Its  altitude  is 
accordingly  found  to  be  about  6,200  feet,  and  it  is  situated  about 
10  miles  from  the  main  station.     The  stations  at  Shertally  and 
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Cape  Comorin  were  oGonpied  for  a  few  monthg  only  in  1868  and 
1859. 

The  appendices  containing  Mr.  Broun^a  annual  reports  are  very 
interesting  reading,  if  for  no  other  reason  than  as  showing  the 
tenacity  with  which  he  clung  to  his  determination  to  carry  oat  a 
series  of  most  exact  scientific  observations  in  a  region  known  only 
to  a  few  savages  and  inhabited  bv  ferocious  animals.  Every  page 
ffives  us  illustrations  of  the  difficulties  that  he  had  to  ^icounter 
both  from  the  climate  and  the  native  assistants,  and  makes  ui 
wonder  that  he  has  accomplished  so  much.  He  certainly  would 
not  have  been  able  to  have  accomplished  what  he  has  done  had 
not  his  previous  experience  at  the  Makerstoun  Observatory  stood 
him  in  good  stead.  a  a. 

4.  DeUrmimautn  of  wrighU  to  be  given  to  obeervationB  for 
deierminiug  time  wwi  poriabie  transit  inetrumente^  recorded  jy 
the  chronogrnphic  method;  by  Gharlss  A.  Schott.  Appendix  No. 
12,  U.  S.  Coast  Survey  Report  for  1872. — ^In  this  little  pamphlet 
Mr.  Schott  collects  together  the  results  of  the  general  expenence 
of  the  telegraph  longitude  parties  of  the  Coast  Survey  for  a  num- 
ber of  years.  He  stntes  that  the  introduction  of  the  chrono- 
grapher  res^istration  of  transit  of  stars  has  considerably  increased 
tiieir  precirion,  rendering  it  desirable  to  discuss  the  relative 
weights  of  the  equations  of  condition.  In  the  Coast  Survey 
practice,  two  classes  of  portable  instruments  are  employed  m 
longitude  purposes,  the  largest  size  having  reticules  of  26 
threads,  the  smaller  size  having  glass  diaphragms  of  15  lines.  It 
appears  from  the  probable  errors  deduced  in  Mr.  Schott^s  paper, 
that  for  the  larger  instruments  the  gain  ui  accuracy,  between  17 
and  25  thrcadn,  is  very  trifling,  and  probably  more  than  counte^ 
balanced  by  the  increased  fatigue  of  the  observer,  and  conse- 
quent change  in  his  personal  errors;  a  diaphragm  of  1?  threads  is 
recommended,  which  may  be  conveniently  ai8}>08ed  in  three  tallies. 
The  probable  error  of  a  transit  over  a  single  thread  is  found  to  be 

for  large  portable  transits  :t:V^(60'<)63)»+(0'036)^tan^<y. 

for  small        «  "         ±\/(0-080)«  +  (0063)nan«<^. 

In  the  reduction  of  the  observations  made  during  any  one  night 
for  longitude  purposes,  it  is  recommended  not  to  assume  a  con- 
stant azimuthal  error,  but  to  determine  it  before  and  after  each 
reversal  of  the  instrument.  In  general,  the  collimation,  azimuth 
and  clock  correction  should  be  determined  independently,  before 
and  after  each  reversal.  The  criterion  for  the  correctness  of  the 
entire  work  is  found  in  the  equality  of  the  clock  corrections  as 
referred  to  the  same  moment  of  time.  c.  a. 

5.  On  the  Meteorite  of  JLanee ;  by  Db.  K.  von  Drasciie; 
Tschermak's  Mineralogische  Mittheilungen,  1875. — This  meteorite 
fell  near  Lanc£  in  July,  1872;  it  belongs  to  Rose's  group  called 
Chondrites.  Dr.  Drasche  has  given  the  results  of  a  minute  and 
careful  microscopic  examination. 
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rn.    Miscellaneous  Scientific  Intelligence. 

1.  On  the  Height  of  the  St.  Louis  Directrix;  by  G.  C.  Broad- 
head.  (From  a  letter  to  one  of  the  Editors.) — I  find  that  Mr. 
J.  T.  Gardner,  in  his  determination  of  the  height  of  the  St.  Louis 
directrix,*  has  omitted  all  reference  to  the  careful  observations  of 
Dr.  Engelmann,  as  given  in  vol.  i,  No.  4  of  the  Transactions  of 
the  Academy  of  Science  of  St.  Louis  (pp.  663-667),  and  quoted  in 
Ae  American  Journal  of  Science,  vol.  xxx,  p.  394  (I860).  Hum- 
phreys and  Abbot,  in  their  work,  bear  testimony  to  the  correctness 
of  the  observations  of  Dr.  Engelmann.  Dr.  Engelmann  and  Mr.  E. 
H.  Barton,  of  New  Orleans,  carefully  adjusted  two  barometers, 
compared  them  together,  and  then  observed  them  for  several 
months,  one  party  being  in  St.  Louis  and  the  other  in  New 
Orleans.  The  result  proved  the  elevation  of  the  St.  Louis  direc- 
trix to  l>e  404-9  feet  above  the  Gulf.  Mr.  Gardner  makes  it  428*29 
feet,  a  difference  of  23*39  feet.  Mr.  Gardner*s  results  are  chiefly  or 
altogether  based  on  railroad  levels.  Now,  if  these  railroad  levels 
were  mn  continuously  from  the  Gulf  up,  they  might  be  correct. 
Bat  I  have  had  much  to  do  with  getting  railroad  profiles,  and 
have  found  that  few  of  them  can  be  relied  on  throughout  I  have 
two  profiles  of  one  railroad  300  miles  long  in  Missouri,  and  they 
widely  differ;  and  one  of  these,  the  Missouri  Pacific,  claims  to  be 
correct.  The  profile  notes  of  the  Missouri,  Kansas  and  Texas 
Railroad,  from  Texas  to  Sedalia,  makes  out  a  different  elevation 
ibove  the  sea  at  Sedalia  from  those  of  the  Missouri  Pacific  Hail- 
road,  "^rhere  is  not  a  railroad  line  in  Missouri  north  of  the  Mis- 
souri River  whose  elevations  can  be  relied  on  throughout.  One 
railroad,  of  150  miles  long,  has  three  or  four  breaks  of  elevations 
on  it,  each  beginning  at  an  assumed  datum. 

2-  Stcedish  Arctic  Explaratio7i8. — The  Swedish  Arctic  Expedi- 
tion to  Novaya  Zemlya,  which  will  start  at  the  beginning  of  next 
month  from  Tromsoe,  will  be  occupied  first  with  botanical,  geo- 
logical, and  ethnological  inquiries  in  the  southern  part  of  Novaya 
Zemlya,  and  then  advance  along  the  west  coast  to  the  northern 
point,  which  it  expects  to  reach  about  the  middle  of  August. 
Thence  it  will  go  to  the  northeast  to  explore  this  still  quite 
unknown  part  of  the  Polar  Soa,  and  then  southward  to  the  mouths 
of  the  Obi  and  the  Jenisei,  where  the  country  is  geologically  very 
interesting.  If  the  ice  creates  no  obstacles,  Prof  Nordenskiold 
will  here  quit  the  vessel,  and  e:o  in  a  boat  up  the  river,  to  return 
home  afterward  by  land. — N'ature^  May  20. 

3.  N(»rxretjian  Mcploration, — The  Norwegian  Oovernraent  has 
granted  a  credit  of  £4,000  for  an  expedition  to  be  sent  out  next 
year  under  the  scientific  direction  of  Dr.  Mohn,  for  tho  explora- 
tion of  the  sea  between  Iceland,  the  Faroe  Islands,  Spitzbergen, 
and  .Jan  Mayen,  The  commander  of  this  ex]>edition  will  be  Capt. 
Carr  Wile,  of  t/ie  Royal  Norwegian  Navy,  who  is  now  in  England 
gathering  information  as  to  the  work  done  by  the  Challenyer. — 
Xature^  June  10. 

♦  See  this  Journal,  Til,  vol.  ix,  p.  309. 
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4.  British  AreHe  MapediHon. — ^Tht*  Bhip«  Alert  and  Disooyery 
of  the  BritiBh  Arctic  ESxpeditioD,  sailed  from  Portstnonth  on  thi 
afternoon  of  the  29th  of  May.  The  Valoroas  aeoomiMmies  then 
to  Disco. 

6.  Ameriean  AssoeiaHan  for  the  Adtmneement  of  Science.'-' 
The  next  meeting  of  the  American  Association  will  be  held  si 
Detroit,  Michigan,  in  Angnst,  commencing  on  Wednesday,  the 
11th,  at  10  <rclock,  a.  m.  The  headquarters  of  the  assoeia 
tion  will  be  at  the  Russell  House  on  Monday  and  Tuesday,  and 
afterward  at  the  City  Hall  and  Court  House,  directly  opposite. 
That  the  circular  of  the  Local  Committee  may  be  reoeiyed  widi- 
out  &il  by  those  intending  to  be  present,  word  should  be  sent  bj 
each  to  Frederick  Woolfenden,  Esq.,  Detroit,  Secretary  of  the  com 
mittee.  It  is  expected  that  the  Chemical  Sub-section,  instituted  st 
the  last  meeting,  will  be  largely  represented ;  and  also,  that  the 
departments  of  Ethnology  and  ArchsBology  will  haye  a  prominent 
suD-section  established,  to  be  called  the  sub-section  of  Anthropd' 
ogy.  The  president  of  the  year  is  Mr.  J.  K  Hilgard,  of  tk 
C^ast  Suryey ;  the  yice^residents.  Prof.  H.  A.  Newton  of  New 
liayen  for  S^stion  A,  and  Dr.  J.  W.  Dawson  of  Montreal  for  Se& 
tion  B.  ProC  S.  W.  Johnson  of  New  Hayeu  is  chairman  of  th€ 
Chemical  Sub-section. 

The  new  yolume  of  the  Proceedings  of  the  Association — that 
for  1874 — ^has  been  issued.  The  volumes  of  the  Proceedings,  noi 
tweuty*three  in  number,  can  be  obtained  from  the  Permanent  Seo- 
retary,  F.  W.  Putnam,  Salem,  Mass.,  at  the  nrice  of  tl.60  a  vot 
ume ;  or,  if  ten  or  more  volumes  are  ordered,  tor  tl.OO  a  yoluma 

0.  Miliigrade  Therm  ornetric  SecUe. — Mr.  J.  Williams,  in  a  papei 
before  the  Chemical  Society  of  Loudon,  proposes  to  substitute  the 
freezing  and  boiling  point  of  mercury  for  those  of  water,  and  tc 
divide  the  scale  into  a  thousand  parts. 

7.  Dr,  Horace  Wells, — A  bronze  statue  to  Dr.  Horace  Welk 
of  Hartford,  Connecticut,  "the  discoverer  of  Anaesthesia,'^  who 
died  nearly  a  quarter  of  a  century  since,  will  soon  be  erected  in 
Hartford.  The  statue  is  by  the  sculptor,  Truman  H.  Bartlett 
The  State  of  Connecticut  appropriated  five  thousand  dollan 
toward  the  monument,  and  the  city  of  Hartford  an  equal  amount 
The  expenses  of  the  (Hidestal  of  the  statue,  which  should  also  be 
of  bronze,  are  not  met  by  these  appropriations,  and  funds  are  so 
licited  of  the  public  by  the  Committee  of  the  Hartford  Medical 
Society,  of  whom  Dr.  E.  H.  Hunt  of  Hartford  ifl  chairman,  and 
Dr.  G.  W.  Russell  of  the  same  city  treasurer.  Dr.  VVTells  wsi 
the  world's  benefactor. 

8.  Report  of  the  Superintendent  of  the  Coast  Swrvey  for  thi 
year  1871.  220  pp.  4to,  with  many  maps. — Besides  the  genera 
report  on  the  progress  of  the  survey,  this  volume  contains  a  papei 
by  G.  Davidson  and  C.  A.  Schott,  Assistants,  on  a  comparison  o 
the  methods  of  determining  heights  by  means  of  leveling,  vertica 
angle  and  barometric  measures  from  observations  in  California 
reports  by  Assistants  G.  W.  Dean  and  C.  11.  F.  Peters,  of  obsei 
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vatioDR  of  the  total  nolar  eclipse  of  Dec.  22,  1 870 ;  a  report  by  C. 
A.  Schott  on  the  adaptation  of  triangulations  to  the  various  con- 
ditions of  configuration  and  chanicter  of  the  surface  of  country 
and  other  causes ;  description,  by  J.  Homer  Lane,  of  a  new  form 
of  mercurial  horizon,  in  which  vibrations  are  speedily  extinguished. 
There  is  also  a  QenercU  Index  of  professional  and  scientific  papers 
contained  in  the  Coast  ISarvey  Reports  from  1861  to  1870.  The 
volume  contains  36  large  charts,  and  among  these,  under  the  head 
of  Kiver  and  Harbor  Charts,  there  are  charts  of  Phittsburgh, 
Burlington,  New  Haven,  New  York  Bay  and  Harbor,  Nos.  1  and 
2,  Delaware  Kiver  from  Navy  Yard  to  Fort  Mifflin  Light-house, 
Nense  River,  Passes  of  the  Mississippi,  Puget  Sound. 

9.  The  Life  ami  Grototh  of  Language:  an  Ovtline  of  Lin- 
ffuisiie  Science  ;  by  W.  D.  WiirrNEY,  Professor  of  Sanskrit  and 
Comparative  Philology  in  Yale  College.  826  pp.  12mo.  New 
Yorl^  1876.  (D.  Appleton  &  Co.)— Prof.  WTiitney  writes  with 
the  clearness,  depth  of  insight  and  comprehensiveness  of  one  who 
has  fidl  command  of  his  subject  in  all  its  bearings  and  details. 
His  word  is  an  admirable  exposition  in  a  brief  form  of  the  science, 
growth,  and,  as  far  as  can  be  reasoned  out  from  known  facts,  the 
origin,  of  language. 

10.  The  Recent  Origin  of  Man^  illustrated  bg  Geology  andtlie 
Modern  JScietice  of  prehistoric  Archaeology  ;  by  James  C  South- 
all.  606  pp.  8vo,  with  many  illustrations.  Philadelphia,  1 875. 
(J.  B.  Lippincott  <fe  Co.) — ^The  author  of  this  work  has  gathered 
into  it  a  large  amount  of  information  on  prehistoric  man,  and  on 
the  valley-formations,  cave  deposits,  and  other  repositories  of  hu- 
man relics.  The  attempts  which  have  been  made  to  measure 
time  by  means  of  the  thickness  of  valley-formations,  peat-V)eds 
and  stalagmitic  deposits  are  discussed,  and  sources  of  error  pointed 
ont ;  and  the  conclusion  reached  is  that  indicated  in  the  title  of 
the  work.  The  facts  are  given  with  much  detail  and  are  illus- 
trated by  many  figures.  Unfortunately  the  author  lacks  in  scien- 
titic  knowledge,  and  therefore  in  ability  to  handle  well  the  geo- 
logical (questions  he  deals  with,  and  steer  clear  of  his  prejudices. 
His  chapter  on  the  fickleness  of  science  shows  great  misapprehen- 
sion of  the  subject.  In  fact,  the  whole  work  exhibits  a  temper 
toward  scientific  writers,  and  a  consequent  misunderstanding  of 
men  and  opinions,  which  is  calculated  to  repel  any  honest  searcher 
for  truth  who  is  not  already  of  the  author's  mind. 

11.  Sote  swr  les  Tremblement%  de  Terre  en  1871,  at?e<*  Suppli- 
menfs  pour  les  annies  antkrieures^  de  1843  a  1871 ;  par  M.  Alkxis 
Perrky,  Professeur  Honorain*  a  la  Facult6  des  Sciences  de  Dijon, 
pp.  146.  Bruxelles,  1875. — This  constitutes  Professor  Perrcv's 
twenty-ninth  annual  report  presented  to  the  Royal  Academy  of 
Belgium  and  is  published  in  vol.  xxiv  of  their  Memoires,  The  first 
seventy-two  pages  are  occupied  with  the  supplementary  report  for 
the  preceding  years.  In  the  remainder,  constituting  the  report  for 
1871,  the  most  noteworthy  items  are:  P]arthquakes  in  England, 
March  17;  in  Chili,  March  25;  in  the  Philippine  Islands,  May  1; 
and  the  eruption  of  Mauna  Loa  in  August. 
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Etude  du  riseau  pentoffonai  da»$  Poetan  JPaeifique^  pp.  4,  and 
Sur  ie8  voh€M$  de  Vile  de  Java^  et  leur9  rapporU  avee  fe  rheau 
pentagonal^  pp.  8 ;  par  M.  Alksis  Pbbrrt.— Two  interestiiiffiind 
valuable  papers  presented  to  the  Acadcmie  den  Sciences  at  Pkrii 
on  Aagost  17  and  November  9,  1874.  a  g.  b. 

12.  Storme:  their  Nature^  GlaM^lcaHon  aitdf  JOafce,  wUhlke 
tnefjtne  of  predicting  them  by  their  embodimeitte^  the  Claude; 
by  Wm.  Blabiub,  formerly  Professor  of  the  Natural  Sciences  in 
the  Lyceum  of  Hanover.  342  pp.  8to.  Philadelphia,  1875. 
(PortOT  and  Coates.) — ^The  author  observes  in  his  Preface :  **  I  am 
convinced  that  the  existing  theories  of  the  nature  and  laws  of 
changes  of  weather  are  intrinsicallv  erroneous,  and  that  at  least 
a  much  nearer  approximation  to  the  truth  will  be  found  in  this 
voluma** 

13.  Climate  and  Time  in  their  Oeological  BelaHana  :  a  theorjf 
of  Secular  Ghangee  of  the  Earth' e  Climate  ;  by  Jamsb  CboU) 
Geological  Survey  of  S^cotland.  578  pp.  8vo.  with  many  iUuF 
tratious.  London.  1875.  (Daldy,  Isbister  ^  Ca) — ^Tbis  work 
is  a  learned  controversial  discussion  of  some  of  the  most  difficult 
questions  in  geology  and  terrestrial  physics,  via:  the  source  of 
oceanic  currents ;  the  origin  of  changes  of  climate  and  the  glacial 
epo<*.hs  in  geological  history ;  the  probable  ase  and  origin  of  the 
sun ;  a  method  of  determinmg  the  moan  thickness  of  the  earth's 
sedimentary  rocks ;  cause  of  the  changing  water-level  in  the  ea^ 
Her  half  of  the  Quaternary ;  the  effect  on  climate  of  a  change  in 
the  obliquitv  of  the  ecliptic ;  theories  of  glacier-motion  and  ex* 
planations  of  many  glacial  phenomena;  nature  of  heat  vibrations; 
the  cause  of  regelation,  and  many  other  related  topica  It  is 
illustrated  by  several  plates. 

14.  English  Men  of  Science^  their  Nature  and  Nurture ;  by 
Francis  Gtalton,  F.K.S.,  author  of  Hereditary  Genius,  «fcc.  206 
pp.  12mo.  London,  1876.  (New  York,  D.  Appleton  <&  Co.)— 
This  work,  already  well  known,  is  a  valuable  contribution  to  the 
subject  of  heredity,  as  well  as  to  that  of  the  history  of  science. 

1 6.  The  Aeri(d  World.  A  popular  account  of  thephenomena  and 
lif^  of  the  Atmosphere  ;  by  G.  Hartwig,  M.  and  P.D.  556  pp. 
with  numerous  illustrations.  New  York,  1875.  (D.  Appleton  Jb 
Co.) — A  popular  and  handsome  work,  full  of  interesting  matter  and 
for  the  most  part  good  in  its  science. 

16.  French  Academy  of  Sciences. — General  Sabine  has  been 
elected  a  corresponding  member  of  the  Academy  of  Sciences. 

OBITUAKY. 

John  Edwakd  Gray. — This  veteran  naturalist  died  on  the  7th 
of  April,  at  the  residence  in  the  British  Museum  which  he  has 
long  occupied,  and  which,  having  recently  retired  from  the  keepe^ 
ship,  he  was  about  to  vacate.  Naturalists  from  all  parts  of  the 
world  have  pleasant  memories  of  the  liberal  but  unostentatious 
hospitality  there  dispensed  by  Dr.  Gray  and  bis  surviving  con- 
sort, and  wUl  miss  him  at  the  Museum,  which  he  has  served 
most  assiduously  and  ably  for  more  than  half  a  century.     He  was 
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Dr.  Leaches  assistant  almost  in  boyhood,  was  officially  connected 
with  the  Mnseum  in  1824,  when  Mr.  Children  became  keeper  of 
the  Natural  History  collections,  and  succeeded  to  the  keepei*8hip 
of  the  Zoological  collections  in  1840,  upon  Mr.  Children's  retire- 
ment. The  whole  development  of  this  noble  collection  has  there- 
fore taken  plac«  under  Dr.  Gray's  superintendence.  To  it  he 
brought  a  persistent  ardor,  indomitable  energies,  and  great  prac- 
tical powers ;  and  he  worked  unflaggingly  down  nearly  to  the 
close  of  the  year  1869,  when  he  was  suddenly  protstrated  by 
paralysis.  Even  then  his  mental  activity  was  hardly  or  briefly 
loterrupted,  although  he  lost  the  use  of  his  right  side,  and  his 
Bcientinc  contributions  have  continued  to  appear  down  even  to 
the"  beginning  of  the  present  year.  As  some  evidence  of  his 
activity,  it  may  be  mentioned  that  his  contributions  to  scientific 
journals  and  transactions  alone — as  indexed  in  the  Royal  Society's 
Catalogue,  haid  reached  50o  in  number  in  1863,  and  his  independ- 
ent publications,  before  and  since  that  date,  are  far  from  few.  He 
published  also  upon  penny  postage  and  postage  stamps,  decimal 
coinage,  prison  discipline,  sanitary  reforms,  the  arrangement  and 
utilization  of  museums,  and  many  other  topics.  These  were  the 
bye-plays  or  recreations  of  a  busy  life ;  but  he  was  pre-eminently 
a  zoologist, — a  typical  zoologist  of  '^  the  old  Linnean  school,'^  and 
the  last  of  the  race.  The  biographical  notices  in  the  various  Eng- 
lish journals,  most  of  them  familiar  to  our  readers,  give  good 
general  views  of  the  amount  and  character  of  his  zoological  work. 
He  was  also  a  botanist,  and  it  was  in  this  held  that  he  entered 
upon  his  scientific  career.  In  this  department  he  was  not  of  the 
Linnean  school.  For  he  wrote  "the  systematic  part  of  the  '  Nat- 
ural Arrangement  of  British  Plants,'  the  work  that  first  intro- 
duced the  natural  system  of  plants  to  the  student  of  English 
history."  Although  published  in  the  name  of  his  father,  Samuel 
Frederic  Gray,  the  son  reclaimed  it  as  his  own,  stating  that  he 
was  responsible  ibr  all  but  the  introductory  portion.  It  was  a 
very  elaborate  work  for  a  young  man,  and  several  hands  were 
probably  engaged  in  it.  But  it  failed  of  success,  partly  because 
it  was  not  very  well  thought  of  by  the  leading  botanists  of  J  us- 
siaean  school,  and  partly  on  account  of  a  pitiful  personal  opposition 
on  the  part  of  the  Linnseans,  who  subjected  the  young  reformer 
"to  something  very  like  persecution."  If  Dr.  Gray  was  "over- 
ffiven  to  controversy,"  perhaps  this  early  ill-treatment  may  have 
Wered  the  disposition.  When  the  Royal  Botanical  Society  of 
London,  which  established  the  exhibitions  and  conservatories  in 
Hyde  Park,  was  founded.  Dr.  Gray  accepted  the  presidency.  In 
1804  he  published  a  neat  little  Handbook  of  British  Water- weeds 
or  Algas.  In  1865  he  caused  to  be  printed — as  a  matter  of  histor- 
ical interest — a  portion  of  Salisbury's  manuscript  "  Genera  of 
Plants"  (pp.  143,  8vo,  Van  Voorst),  which,  with  other  MSS.  and 
papers,  was  made  over  to  him  by  Mr.  Burchell's  executor,  after 
the  death  of  the  latter  in  1864.  Salisbury  had  bequeathed  all  his 
papers  to  JBurchell,  who  made  no  use  of  them.     Dr.  Gray's  in- 
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tereBt  in  reclaiming  them,  and  in  arranging  for  their  preservation 
in  the  British  Mnseom,  grew  out  of  memory  of  assistance  ren- 
dered by  SalisburYy  who  lent  him  these  manuscripts  when  he  was 
preparing  the  ^  Natural  Arrangement  of  Brituh  Plants,*?  and  of 
former  propositions  of  Salisbury,  that  he  should  devote  himself  to 
botany  and  edit  any  unpublished  works  that  the  latter  nii^ht 
leave  m  manuscript.  Dr.  Gray  declined  the  proposition,  and  with 
it  tempting  pecuniary  offers.  But,  after  forty  years  interval,  he 
printea  a  *^  uragment  of  the  Genera  Plantarum,  exactly  as  it  was 
left  by  the  author,  for  the  purpose  of  showing  the  kind  of  work 
that  he  intended  to  produce?* 

Dr.  Gray  married  in  1826,  the  widow  of  his  cousin,  Francis 
Edward  Gray,  **  a  fitting  helpmate  to  share  and  encourage  him  in 
all  hb  undertakings,"  an  excellent  algologist  and  conchologist,  a 
lady  of  remarkabk  powers  and  ^praces.  a.  g. 

Admiral  Shbrard  Osborn  died  on  the  6th  of  May,  in  his  54th 
year.  He  entered  the  Royal  nayy  in  1837,  became  lieutenant  la 
1846,  and  three  years  afterward  was  selected  as  a  volunteer  for  the 
Arctic  expedition  sent  in  search  of  Sir  John  Franklin :  agaiu,  in 
1852,  he  took  command  of  the  Pioneer  on  a  second  extended  Arc- 
tic expedition,  having  the  same  purpose  in  view.  He  was  a  menh 
ber  or  the  committee  on  equipments  of  the  expedition  which  has 
just  sailed. 

Samuel  Hbinbich  Schwabe,  the  astronomer,  died  on  the  llth 
of  April^  in  his  86th  year.  To  Schwabe's  observations  on  the  sun's 
spots  science  owes  the  discovery  of  their  periodicity,  and  that  the 
length  of  the  period  was  ten  to  eleven  years. 

A.  G.  FiNDLAY,  the  geographer,  and  member  of  the  Council  of 
the  Geographical  Society  of  London,  died  at  Dover  on  the  3d  of 
May,  in  nis  64th  year. 

M.  Deshayks,  Professor  in  the  Paris  Museum  of  Natural  His- 
tory, died  on  the  9th  of  June. 

«f osEPH  WiNLOCK,  Director  of  the  Observatory  of  Harvard  Col- 
lege, died  suddenly  on  the  llth  of  June. 

Sir  William  Looan,  long  at  the  head  of  the  Geological  Survey 
of  Canada,  died  at  Ontario,  Canada,  on  the  28th  of  June. 

Memoirs  of  (he  Geological  Survey  of  India.  Palicontologise  Indicse.  Fauna  of 
the  Indian  Fluviatile  Deposits,  voL  i,  ser.  z ;  I,  Rhinoceros  Deecanensis,  by  B.  B. 
Foots,  18  pp.,  fol,  with  three  plates. — ^Also  voL  x,  part  2,  and  voL  xi,  pt  1  of  the 
Memoirs,  and  vol  vii.  Parts  I  to  4  of  the  "  Records  "  of  tho  Survey. 

Practical  Hints  on  the  selection  and  use  of  the  Microscope,  by  John  Phin.  131 
pp.  12mo.  1875.  New  York.  (The  Industrial  Publication  Co.) — A  small  meager 
work,  very  inadequately  illustrated. 

A  Brief  Essay  on  Heat,  Light,  Electricity  and  Magnetism,  by  Charles  Skelton, 
ILD.  75  pp.  8vo.  Trenton,  New  Jersey,  1875. — The  author,  objecting  to  the 
present  theories,  makes  light  the  rapid  wave  motion  of  imponderable  matter ; 
heat,  this  matter  in  excess  in  ponderable  matter:  electricity  and  magnetism,  this 
imponderable  matter  in  flowing  currents. 

Die  Idee  der  Entwickelung ;  eine  sozial  philosophische  Darstellung ;  von 
Lejroold  Jaooby.    Erster  Theil,  134  pp.  8vo.    Berlin,  1874.    (H.  E.  Oliven.) 

What  Young  People  should  Know.  The  Reproductive  function  in  Man  and  the 
lower  animals;  by  Burt  G.  Wilder.  212  pp.  12mo,  with  26  illustrations.  Boston, 
1875.    (Bates  and  Lauriat) 
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Art.  XIV.  -  Hiatorical  Note  on  the  Observation  of  the  Corona  and 
Red  Prominences  of  the  Sun  ;  by  Edward  S.  Holden. 

So  much  interest  attaches  to  the  phenomena  of  the  corona 
and  red  prominences,  as  observed  during  total  solar  eclipses, 
and  correct  views  of  their  nature  and  of  the  proper  means  of 
observing  them  are  so  recent,  that  I  feel  it  proper  to  give  here 
a  brief  account  of  what  I  believe  to  be  the  first  attempt  to  see 
these,  under  ordinary  conditions,  with  an  uneclipsed  sun.* 
This  account  is  contained  in  the  private  diary  of  the  late  G.  P. 
BoikI,  formerly  Director  of  the  Observatory  of  Harvard  Col- 
lege, which  has  become  known  to  me  through  the  kindness  of 
his  daughters. 

Bond  observed  the  total  solar  eclipse  of  July  28th,  1851,  at 
Lilla  Edet  in  Sweden,  and  his  report  is  published  in  the 
Memoirs  of  the  Royal  Astronomical  Society,  vol.  xxi,  page  97. 

From  Sweden,  Bond  went  to  Geneva,  where  he  arrived  in 
September,  1851,  and  from  this  point  I  may  transcribe  from  his 
diary,  making  no  changes  except  the  occasional  insertion  or 
omis^on  of  unimportant  words. 

"Geneva,  Sunday,  Sept.  14,  1851. 

I  think  I  must  go  to  Chamounix  to  try  whether  it  may  be 
possible  to  discern  the  red  flames  on  the  sun's  disk  by  occult- 
ing all  but  the  very  edge,  upon  one  of  the  lofty  peaks.     It 

*  Airy,  Kasmjth,  Baden-Powell,  Piazzi-Smith  and  others  experimented  in  this 
direction,  about  this  time,  wi(h  various  results.  See  Edinburgh  Astr.  Obs.,  vol. 
xi,  p.  279 ;  MeoL  B.  A.  8.,  vol.  xvi,  p.  301,  etc. 

Am.  Jour.  S'^r.  Thfrp  8»$rir8— Vol.  X,  No.  56.— August,  1875. 
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seems  to  me  not  altogether  impossible.     Certainly  an  experi- 
ment worth  trying  and  a  new  application  of  the  ^Aiguilles.' 

Geneva,  Sept  15,  1851. 

*  *  *  The  weather  looks  dark  and  lowering  with  an 
uncomfortable  northeast  wind,  but  M.  Plantamour  thinks  it  is 
likely  to  be  fine  weather,  and  on  this  recommendation  I  took  a 
place  in  the  diligence  for  Chamounix.         *        *  *         * 

Chamounix,  Sept  18,  1851. 
Last  evening  the  stars  were  shining  through  the  opening 
clouds,  giving  promise  of  improving  weather,  but  a  glance  out 
of  the  window,  this  morning,  dispels  all  such  anticipations. 

Chamounix,  Sept  19,  1851. 
I  woke  this  morning  at  five  and  my  first  impulse  was  to  go 
to  the  window  to  see  the  signs  of  the  weather.  Last  night  I 
had  hopes  of  an  improvement  But  I  was  surprised  to  find  a 
clear  sky  ;  some  clouds  were  resting  round  the  '  aiguiUe^^  but 
the  summit  of  Mt  Blanc  was  clear.  Started  for  Montanvert  at 
7.15  with  a  guide.      ******** 

Mer  de  Glace; 

*  *  *  Attempted  two  or  three  times  to  hide  the  sun's 
disk  by  projecting  rocks  to  try  to  see  the  red  prominences,  but 
(iould  not  get  a  station  far  enough  off.  *        «        *        * 

Chamounix,  Sept  20,  1851. 

*  *  *  Snowing  fast  in  morning.  Weather  desperately 
bad.     But  before  going  to  bed  it  was  quite  clear.     *     *     * 

Chamounix,  Sept  21,  1851. 

*  *  *  The  fine  prospects  of  last  night  were  effectually  put 
aside  by  another  snow  storm.      ****** 

Chamounix,  Sept  22,  1851. 

The  morning  bad  as  usual.       ****** 

Chamounix,  Sept  23.  1851. 

This  morning  still  cloudy,  yet  the  prospect  for  an  improve- 
ment was  encouraging.  Soon  after  breakfast  the  sun  appeared 
struggling  in  the  clouds,  and  I  hurried  off'  with  a  spy-glass  not 
to  lose  the  slightest  chance  of  seeing  the  phenomena  I  wished 
^ .  »  *  *  J  gpent  two  or  three  hours  in  the  wet  fields  to 
no  purpose.  In  the  afternoon  there  was  an  effort  at  clearing 
again. 

Chamounix  to  Martigny,  Sept  24,  1851. 

The  clouds  this  morning  still  hung  on  the  mountains,  but 
overhead  there  seemed  some  sicrns  of  clear  sky.  To  make  sure 
of  losing  no  chance  I  took  an  early  breakfast  and  left  for  the 
fields  with  the  ordinary  spy-p^lass  belonging  to  the  hotel  under 
my  arm.  Sometimes  it  would  be  almost  clear,  i\nd  then  again 
it  began  to  rain,  and  I  was  undecided  whether  to  give  up  and 
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start  for  Martigny  or  to  stay  another  day.  At  last  I  saw  the 
sun's  disk  and  took  up  my  station  on  the  edge  of  the  shadow 
of  the  'Aiguille  de  Bleitiire,  It  was  still  cloudy,  but  I  was  satis- 
fied from  the  nature  of  the  experiment : — 

1st.  That  a  very  clear  air  is  necessary. 

2d.  Plenty  of  time  to  choose  projections,  affording  views  of 
as  lai^  a  portion  of  the  circumference  of  the  disk  as  possible 
while  the  rest  is  hidden. 

And  lastly,  a  good  achromatic  telescope  easily  moved. 

I  did  not  expect  to  find  it  so  easy  an  experiment,  nor  to  find 
a  mass  so  well-fitted  for  the  purpose  as  the  ''Aiguille  de  BUUilre^ 
which  has  a  smooth  edge,  inclined,  so  as  to  allow  the  sun  to  dis- 
appear slowly  behind  it 

The  naked  eye  easily  bears  a  small  portion  of  the  sunlight 
From  7  to  9^  I  followed  the  shadow  over  the  valley.  It  was 
nearly  clear  for  a  few  moments  before  it  reached  the  woods  on 
the  side  of  the  mountain,  but  there  were  still  some  light  clouds 
over  the  sun  and  nothing  could  be  seen  certainly  of  the  corona ; 
the  clouds  and  mist  would  account  for  what  I  did  see,  and  on 
the  other  hand,  the  color  of  the  telescope  supplied  too  much  red 
just  at  the  edce  for  one  to  be  able  to  see  any  of  the  red  flames, 
if  they  existed  thera 

On  the  whole,  I  am  more  than  ever  sure  that  the  experiment 
can  be  made,  and  I  think  will  be  by  some  one  more  fortunate 
than  L" 
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A  CENSUS  report  consists  essentially  of  statistical  tables.  In 
these,  certain  results  are  stated  numerically,  and,  like  other 
tables  of  abstract  numbers,  the  generalizations,  which  often  con- 
stitute the  most  important  features  of  their  value,  can  be  seen 
only  after  long  study  and  calculation,  much  of  which  must  be 
performed  by  each  individual  inquirer.  Moreover,  but  few 
persons  have  the  peculiar  mathematical  and  intellectual  train- 
mg  necessary  to  perceive  other  than  the  most  obvious  general- 
izations when  given  in  that  form  of  detail.  Consequently,  in 
the  illustration  of  facts  where  numerical  tables  are  involved, 
much  study  has  been  expended  in  devising  other  methods  of 


Atlas  of  the  United  States,  based  on  the  results  of  the  Ninth  Cen- 
1870,  with  contributions  from  many  eminent  men  of  science  and  several 
departments  of  the  Govenmient.  Compiled,  under  authority  of  Congress,  bj 
Francis  A.  Walker,  M.A.,  Superintendent  of  the  9th  Census,  Professor  of  Polit- 
ic] EooDomjand  Historj,  Sheffield  Scientific  School  of  Yale  College.  Juliua 
Bieii,Lith.    1874. 
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presenting  the  facts  to  the  mind.  In  various  branches  of  sci- 
ence, great  gain  has  resulted  by  representing  quantities  in 
other  ways  than  by  series  of  numerals,  especially  by  the  use  of 
comparative  areas,  geometrical  figures,  curves,  shades  and 
colors. 

Until  our  last  census,  the  results  have  been  published  in  the 
numerical  form  only.  In  these  reports,  the  Superintendent 
introduced  a  few  plates  by  which  certain  generalizations  were 
shown  by  comparative  shadings  or  geographical  maps.  Their 
general  value  was  readily  seen  and  they  were  received  with 
great  favor.  In  fact,  they  made  the  desirability  of  more  maps 
devoted  to  further  illustration  so  obvious  that  dongress  directed 
Professor  Walker,  the  late  Superintendent  of  the  census,  who 
had  prepared  them,  to  prepare  a  "  Statistical  Atlas."  Several 
portions  of  this  work  have  already  been  announced  in  this 
Journal  as  the  work  progressed,  and  the  complete  result  is  now 
at  hand  in  a  large  folio  Atlas,  consisting  of  60  plates  and  about 
the  same  number  of  letter- press  pages. 

On  the  plates,  all  the  methods  named  for  graphic  illustration 
have  been  used.  The  compiler  divides  them  into  two  classes, 
the  Geographical  and  the  Geometrical.  The  former  embraces 
65  maps,  variously  shaded,  colored  or  lined,  filling  38  sheets. 
Six  of  these  maps  are  double-page  size  (22x80  inches),  25  of 
full  single-page,  and  84  of  smaller  size. 

Sixteen  full-page  plates  are  occupied  by  the  geometrical  illus- 
trations, on  which  a  variety  of  devices  are  used  and  with  most 
excellent  effect.  Sometimes  by  comparative  arcjus  and  colors 
in  squares  and  rectangles,  sometimes  In'  polygons  of  ingenious 
but  simple  construction,  sometimes  by  circles  and  circular 
areas,  and  in  a  few  cases  by  lineal  curves,  the  whole  disposed 
in  1208  figures. 

Tlie  letter  press  is  of  the  same  folio  size,  and  besides  the  title, 
index  and  explanatory  preface,  consists  of  eleven  "memoirs  and 
discussions*'  of  two  to  nine  pages  each,  prepared  by  nine 
authors  and  mostly  upon  subjects  treated  in  the  plates.  They 
contain  also  a  few  cuts. 

It  is  not  too  much  to  say  that  this  is  one  of  the  most  instruc- 
tive publications  ever  issued  by  our  government,  and  yet  it  is 
impossible  to  satisfactorily  treat  it  in  any  written  article.  Pre- 
cisely as  a  painting  cannot  be  described  in  words,  so  these  sixty 
plates  cannot  be.  Any  such  description  will  bear  about  the 
same  relation  to  the  original  that  a  written  description  of  a 
person  (on  his  passport,  for  instance)  does  to  his  photographic 
portrait.  Sometimes  these  plates  show  an  arrangement  of  facts 
in  such  a  way  that  their  significance  may  be  easily  seen  by 
many,  whereas  if  the  same  facts  were  merely  stated  in  the  usual 
|(ri>u][ar  form  they  would  be  understood  oy  but  few.     Some- 
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times  they  exhibit  facts  that  absolutely  refuse  to  be  shown  by 
mere  numerical  tables.  In  short,  as  already  suggested,  the  very 
reason  of  their  being  is  because  words  and  numbers  cannot  or 
will  not  tell  the  whole  truth. 

The  principles  involved  in  the  construction  of  the  various 
illustrations  are  fully  discussed  in  the  text  or  on  the  plates. 
Suffice  it  here  to  say  that  ten  of  the  maps  are  prepared  from 
data  not  derived  from  census  returns,  but  which  are  of  special 
interest  in  such  a  work.  The  shadings  of  65  maps  and  the 
construction  of  more  than  1,200  figures  are  based  on  computa- 
tions from  census  data.  Some  of  these  computations  were  very 
elaborate ;  in  other  cases,  where  simple,  the  actual  labor  neces- 
sary was  very  large.  For  instance,  in  the  preparation  of  crop 
maps  it  is  not  easy  to  show  at  the  same  time  "  the  importance 
of  the  crop  to  the  county,  and  of  the  county  to  the  crop  of  the 
country."  Now  the  rule  adopted,  arbitrary  to  be  sure,  but 
perhaps  the  best  yet  devised,  is  as  follows:  "The  number  of 
bushels,  bales,  tons,  or  pounds  (the  unit  of  quantity  appropri- 
ate to  the  special  crop)  produced  in  each  county  is  divicled, 
first  by  the  number  of  inhabitants,  and  second  by  the  number 
of  acres  of  improved  land  in  the  county ;  the  two  quotients 
thus  obtained  are  multiplied  together,  and  the  square  root  of 
the  product  is  taken  as  tlie  measure  of  the  productive  power, 
in  res})ect  to  that  crop,  of  the  county.'*  When  we  consider  that 
the  county  is  tlie  nominal  geographical  unit  used  (this  even  be- 
ing subdivided  where  accuracy  of  detail  seemed  to  require  it), 
and  that  there  were  about  2200  organized  counties  when  the 
census  was  taken,  we  get  some  idea,  vague  though  it  must  be, 
of  the  vast  labor  of  computation  expended  in  the  production 
of  the  entire  work.  It  is  probable  that  over  200,000  computa- 
tions were  performed. 

The  work  is  divided  into  three  parts.  The  first,  relating  to 
the  '•  Phvsical  Features  of  the  United  States,"  contains  ten 
maps,  five  of  which  are  double  page.  The  map  of  the  Eiver 
Systems  (by  Gen.  v^on  Steinwehr)  is  the  best  yet  published  to 
illastrate  the  drainage  areas.  It  has,  moreover,  combined  with 
this,  all  the  more  important  general  facts  of  population  and 
production  as  related  to  those  areas.  •  One  map  is  of  the  *'  Dis- 
tribution of  Woodlands;"  one  is  "Hypsometric;"  two  are 
Geological ;  and  five  relate  to  Climate,  tliree  of  these  by  the 
Signal  Service  Bureau  and  two  by  the  Smithsonian.  The  re- 
lations of  these  maps  to  each  other  are  particularly  instructive. 
For  instance,  the  relation  between  woodlands  and  rainfall  and 
other  climatic  conditions  has  of  late  been  the  subject  of  much 
dogmatic  theorizing.  A  comparison  of  these  maps  shows  that 
the  forests  of  Washington  Territory  (perhaps  the  heaviest  in  the 
world),  are  in  regions  having  an  annual  rainfall  of  60  \wvi\\^ 
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and  upward.  The  magnificent  forests  found  from  Minnesota 
to  Maine  are  in  regions  of  28  to  40  inches,  a  rainfall  precisely 
identical  with  that  of  the  nearly  treeless  prairies  which  extend 
westward  from  Chicago.  The  northern  part  of  the  Michigan 
peninsula,  with  its  heavy  timber,  is  marked  with  precisely  the 
same  rainfall  as  large  portions  of  southern  Minnesota  lying  in 
the  same  latitude,  and  nearly  treeless.  Interrupted  prairies 
extend  across  Mississippi  and  Alabama,  where  we  have  the 
heaviest  rainfall  east  of  the  Sierra  Nevada. 

Again,  compare  the  woodland  map  with  that  of  "storm 
centers"  and  prevailing  winds.  The  regions  of  numerous  storm 
centers  in  northern  Michigan,  New  York  and  Maine,  are 
heavily  timbered  ;  the  similar  region  of  eastern  Nebraska  is  al- 
most treelesa  A  comparison  of  the  r^ions  of  more  or  less 
winds  show  similarly  diversified  facts.  While  there  is  un 
doubtedly  a  very  intimate  relation  between  forests  and  rain- 
fall when  the  latter  is  less  than  25  inches  annually,  where  the 
Saantity  is  above  that,  certain  relations  which  are  zealously 
aimeci  to  exist,  are  shown  by  these  maps  either  to  not  exist 
at  all,  or  else  that  the  relative  dependence  has  been  vastly 
overstated.  The  map  of  the  Coal  measures  is  especially  impres- 
sive, and  we  hope  to  see  the  excellent  map  of  "Geological 
formations"  struck  off  in  a  separate  edition  for  the  use  of  stu- 
dents and  travelers. 

The  five  memoirs  of  this  part  are  bv  as  many  authors.  On 
the  one  hand,  they  are  all  too  comprehensive  to  make  satisfac- 
tory extracts  from,  and  at  the  same  time  too  condensed  to  epito- 
mize. Tlie  one  on  "  The  Physical  Features  of  the  United 
States"  (by  Prof.  J.  D.  Whitney)  is  a  model  of  comprehensive 
condensation.  Further  notice  of  this  physical  part  is  reserved 
for  another  number. 

Part  2d,  devoted  to  "  Social  and  Industrial  Statistics,"  con- 
tains forty-nine  maps,  four  plates  of  illustration  by  geometrical 
metliodvS,  and  four  memoirs.  Two  of  the  memoirs  and  one  map 
relate  to  the  acquisition,  distribution  and  political  division  of 
our  territory.  Eleven  maps  show  the  density  and  distribution 
of  the  population  at  various  periods  of  our  history.  One  plate 
and  twenty-two  maps  illustrate  the  elements  of  population, 
nine  maps  relate  to  agriculture,  six  maps  and  three  plates  to 
the  distribution  of  wealth,  public  indebtedness,  taxation,  illit- 
eracy, occupation,  and  church  accommodation. 

The  memoir  by  Prof.  Walker,  on  the  "  Progress  of  the  Na- 
tion," is  the  compietest  in  the  volume,  and  is  s{)ecially  illustrated 
by  thirteen  maps,  eleven  of  which  illustrate  density  and  distri- 
bution of  population.  In  his  discussion  of  the  subject,  a  region 
assumes  the  dignity  of  a  settkmtnt  when  the  census-taker  can 
find  a  population  of  two  per  square  mile.     The  white  popula- 
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tioQ  of  a  region  more  sparsely  inhabited  than  that  are  scarcely 
permanent  enough  to  be  called  settlers.  He  traces  the  line  sur- 
rounding such  areas,  and  also  of  each  of  the  adopted  degrees 
of  density.  The  following  table  gives  some  of  the  more  sim- 
ple features  of  this  calculation. 

Date. 

1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 

It  is  noticed  here  that  in  the  40  years  following  1790,  the 
area  of  settlements  increased  168  per  cent,  and  the  density  24 
per  cent,  while  in  the  next  40  years  the  area  increased  101 
per  cent  and  the  density  44  per  cent  While  this  increased 
ratio  of  density  is  in  part  due  to  the  denser  settlement  of  rural 
districts,  it  is  mostly  due  to  an  increase  in  the  city  and  village 
populations.  We  find  that  in  1800  there  were  but  six  cities  of 
over  8,000  inhabitants,  and  in  1840  but  44 ;  the  number  had 
increased  to  226  in  1870.  He  says:  "Speaking  roundly,  it 
may  be  said  that  in  1790  one-thirtieth  of  the  population  was 
round  in  cities;  in  1800  one  twenty  fifth;  in  1810  and  also  in 
1820  one- twentieth ;  in  1830  one-sixteenth  ;  in  1840  one-twelfth  ; 
in  1850  one-eighth ;  in  1860  one-sixth  ;  in  1870  more  than  one- 
fifth." 

That  popular  subject  of  so  many  writers,  "the  center  of 
population,"  is  also  fully  discussed.  In  1790  it  was  "  about  23 
miles  east  of  Baltimore."  It  has  traveled  westward,  keeping 
curiously  near  the  Syth  degree  of  latitude,  never  getting  more 
than  20  miles  north  nor  two  miles  south  of  it  In  the  80  years 
it  has  traveled  only  400  miles  and  is  still  found  nearly  50  miles 
eastward  of  Cincinnati. 

The  intimate  and  varied  relations  between  the  density  and 
spread  of  population  as  shown  by  the  maps  of  the  second^  part, 
and  the  physical  features  of  the  country  as  shown  by  the  maps 
of  the  nrst  part,  are  intensely  interesting  and  varied,  but  the 
subject  is  too  fertile  to  be  entered  on  hera 

Part  Sd  consists  of  two  memoirs  and  eighteen  plates,  six  of 
which  are  map&  They  may  be  said  to  cover  three  classes  of 
subjects,  one  relating  to  age,  sex  and  birth,  the  next  to  mortal- 
ity, the  third  to  the  "  afflicted  classes."   The  relative  d\s\.t\\>\x\.\o\i 
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of  the  population  by  age  and  sex  in  each  of  the  States  is  shown 
by  the  geometrical  method;  the  geographical  distribution  of 
the  predominating  sex,  and  of  the  birth-rate  is  shown  by  maps. 
The  relations  of  the  birth-rate  map  to  various  others  of  the  atias 
are  as  interesting  to  the  student  in  physical  geography  and  an- 
thropology as  to  the  political  economist  Considered  as  a  whole, 
the  newer  and  agricultural  regions  very  naturally  have  a 
higher  birth-rate  than  the  older  and  denser  population.  There 
are  several  curious  areas  where  a  low  birth-rate  accompanies  a 
high  relative  number  of  women,  as,  for  example,  a  belt  in 
southern  New  York  and  another  in  Ohio.  Possibly  this  fact 
may  be  true  in  the  country  as  a  whole,  but  it  is  by  no  means 
universal.  While  the  chief  controlling  conditions  of  the  birth- 
rate are  unquestionably  social,  some  interesting  and  curious 
relations  to  physical  causes  are  seen.  There  is  a  belt  of  rather 
high  birth-rate  accompanying  the  Appallachian  system  from 
New  Jersey  to  Alabama,  cut  through  by  a  belt  of  lower  intensity 
where  the  Susquehanna  River  cuts  through.  It  has  also  other 
peculiarities,  and  a  comparison  of  this  map  with  those  relating 
to  densitjr  of  population,  the  geographical  distribution  of  sex, 
distribution  of  wealth,  elevation,  extremes  of  climate,  and  mor- 
tality by  certain  diseases,  show  that,  along  this  belt  at  least, 
physical  causes  are  a  most  impcytant  or  controlling  condition. 

The  next  series  relates  to  mortality.  Four  maps  show  the 
geographical  distribution  of  relative  mortality  by  certain 
classes  of  diseases  Two  charts  (by  geometrical  methods)  show 
the  distribution  of  deaths  by  age,  sex,  race,  nationality,  and 
montli  of  death  for  eacli  State  and  Territory,  and  also  the  same 
for  certain  special  diseases.  These  are  accompanied  by  two 
memoirs.  The  work  closes  with  eight  charts  showing  (by  geo- 
metrical methods)  the  distribution  by  age,  sex,  nationality,  &c., 
of  each  of  the  "afflicted  classes"  (the  blind,  mute,  insane  and 
idiotic)  for  each  State  and  Territx^ry.  These  (prepared  by  Mr. 
F.  U.  Wines)  contain  methods  of  illustration  which  have 
some  very  desirable  features 

Any  commendatory  notice  of  this  work  which  did  not  speak 
of  its  mechanical  execution  would  be  most  unjust.  When  we 
consider  the  intrinsic  difficulties  of  the  case,  and  moreover 
that  it  is  the  fii'st  work  of  the  kind  yet  made  in  the  United 
States,  we  must  accord  high  praise  to  Mr.  Julius  Bien,  who  has 
done  the  lithographic  work. 

It  is  to  be  hoped  that  Congress  will  allow  this  atla.s  to  be 
printed  and  sold  at  as  low  a  price  as  the  cost  of  manufacture 
will  admit.  w.  H.  B. 
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Art.  XV L — On  ike  Chondrodite  from  the  Tilly- Foster  Iron  Mine^ 
Brewster^  New  York;  by  Edward  S.  Dana.  With  plates 
V,  VI  and  VII  * 

The  method  of  occurrence  of  the  Chondrodite  at  the  Tilly- 
Foster  iron  mine,  near  Brewster,  Dutchess  Co.,  New  York,  has 
been  fully  described  by  Professor  Dana  in  a  memoir  on  the 
Serpentine  and  other  pseudomorphs  of  the  region.f  It  may  be 
of  interest,  however,  to  review  the  subject  again  in  this  place. 

The  chondrodite  forms  the  gangue  of  the  magnetite,  being 
everywhere  disseminated  through  it  in  varying  proportiona 
In  the  parts  of  the  mine  where  the  ore  is  purest  and  perfectly 
firm  and  solid,-  -the  so-called  **  blue  ore  " — the  associated  chon- 
drodite is  sparsely  sprinkled  through  it  in  small  yellow  grains, 
showing  no  trace  of  crystalline  form. 

In  the  lai^er  portion  of  the  mine  as  now  opened,  however, 
the  soft  **  yellow  ore"  predominates:  the  clirondroditc  is  present 
in  it  in  much  larger  quantities,  and,  like  the  other  associated 
minerals,  it  has  almost  universiilly  suiVorcd  extensive  alteration 
A  large  number  of  these  products  of  alteration  have  been 
described  by  Prof.  Dana  in  the  memoir  alluded  to.  The  chon- 
drodite in  this  **  yellow  ore "  is  generally  massive ;  but  occa- 
sionally fragments  of  large  coarse  <;rystals  have  been  found, 
some  of  which  measured  five  or  six  inches  in  length.  These 
are  always  more  or  less  altered ;  moreover  the  material  of 
which  they  are  formed  is  far  from  homogeneous,  masses  of  mag- 
netite, and  also  chlorite,  being  often  enclosed.  Dolomite  is  the 
most  constantly  associated  mineral  and  occure  in  rhombohe- 
drons  of  considerable  size :  these,  as  well  as  the  crystals  of 
chondrodite,  are  often  coated  witli  magnetite. 

Better  crystals  of  chondrodite  than  those  just  mentioned  are 
sometimes. found  in  what  were  once  cavities  in  this  massive 
material.  Unfortunately  these  have  all  suffered  from  the 
general  alteration  and  now  have  little  or  no  luster,  and  often 
are  not  even  smooth.  These  crystals  vary  in  size,  bein<i:  some- 
tunes  an  inch  or  two  in  length.  A  crystallographic  examina- 
tion of  them  is  seldom  possible,  but  a  few  of  the  crystals  found 
allow  of  it,  and  the  results  are  described  beyond.  Tlie  form  is 
usually  very  simple,  and  the  color  varies  Irom  a  deep  red  to  a 
light  yellow. 

Material  much  better  adapted  for  crystallographic  study  also 
occurs,  though  this  is  rarely  true.  Narrow  veins  are  s(>nie- 
times  met  with,  two  or  three  inches  across,  which  were  origin- 

^  Abstract  of  a  memoir,  published  in  f uU  Id  the  Transactions  of  the  Connecticut 
Academy  of  Sdence^,  voL  iii,  pp.  67  to  9(>,  prepared  for  this  place  by  the  autlior. 
f  This  Journal,  III,  viii,  371,  447,  1874. 
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ally  lined  with  more  or  less  perfectly  crystallized choudrodite, 
and  also  with  dodecahedrons  of  magnetite,  crystals  of  ripidolite, 
and  rarely  apatite,  and  then  subsequently  filled  in  with  dolo- 
mite Where  this  has  been  the  case  and  the  dolomite  has 
remained  intact  the  chondrodite  has  been  protected  and  the 
crystals  have  retained  perfectly  their  brilliant  luster  and  gar- 
net-red color. 

The  species  chondrodite  is  of  especial  interest  because  of  its 
relation  to  the  Vesuvian  humite.  As  shown  by  Scacchi,  and 
confirmed  by  vom  Rath,  the  humite  crystals  are  of  three  types^ 
alike  in  the  ratio  of  their  vertical  axes  but  differing  in  the 
length  of  the  vertical  axes.  Chondrodite  is  identical  with 
humite  in  chemical  composition,  and,  as  shown  by  the  investi- 
gation of  the  Brewster  mineral,  alike  in  crystalline  form.  Until 
now  the  correspondence  of  the  two  minerals  had  been  proved 
only  for  the  second  type.  But  the  Tilly-Foster  mine  has 
aftbrded  ciystals  of  each  of  the  three  types,  and  I  am  therefore 
enabled  to  announce  a  close  relation  between  the  two  for  all 
the  types. 

1.  Description  of  Crysiah  belonging  to  Type  //. 

Some  difficultv  was  found  in  obtainintr  the  value  of  the  fun- 
damental  angles  from  the  fact  that  many  crystals,  though 
faultless  in  luster,  yet  gave  uncertain  measurements.  This 
was  due  to  the  fractured  condition  of  many  of  the  planes, 
which,  though  often  not  v^ery  apparent  even  under  a  magnifier, 
yet  gave  rise  to  a  variety  of  reflected  images  in  the  goniometer, 
no  one  of  which  could  be  accepted  as  trustworthy.  The 
presence  of  these  cnicks  gave  the  crystals  the  appearance  of 
having  suffered  sudden  contraction,  by  which  the  planes  had 
been  irregularly  drawn  inward,  forming  re-entrant  angles ;  in 
fact,  in  this  respect,  as  in  general  appearance,  this  chondrodite 
might  be  aptly  compared  to  a  resin. 

The  smallest  crystals  proved  to  be  free  from  this  cause  of 
irregularity,  and  one  of  them,  on  which  the  faces  were  excep- 
tionablv  brilliant,  Wiis  chosen  for  careful  measurement,  it 
may  be  added  that  all  the  measurements  were  made  with  an 
Oertling  goniometer,  provided  with  two  telescopes ;  but  using 
in  the  second  telescope,  in  place  of  the  ordinary  spider  lines,  a 
cross  cut  in  tin-foil  illummated  brilliantly  by  a  gas  burner 
— a  device  for  which  I  am  indebted  to  Prof.  Schrauf  of  Vienna. 

The  mean  of  30  measurements  of  .4  (0=001)  on  r^  gave  :  135^ 
18'  50'^  The  maximum  variation  from  the  me«'m  given  was 
±46".  The  mean  of  30  measurements  of  J.  on  e^  gave:  149° 
55'  48".     Ma.ximum  variations  di  45".    These  were  accepted  as 
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the  iundamental   angles.      Calculated   from  these   angles  the 
parameters  are : 

a(Tert.}=l*67236;  b=\  ;  c=l-08630; 
ud  the  angle  for  the  fundamental  prism  is 

/ys7(110AlIO)=68''  15'  46"  or  94°  44'  14''. 
Tablb  L 
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The  preceding  table*  (I)  includes  tlie  principal  angles  meas- 
ured on  the  same  crystal,  and  also  tliose  calculated  fmm  the 
ibore  parameters:  in  addition,  the  corresponding  angles  for 
bmnite,  type  II,  are  also  given,  as  calculated  by  vom  Rath. 
The  angles  of  the  macrodomea  agree  very  closely,  it  will  be 
obfierved.  in  ehondrodite  and  humite  ;  in  the  brachydomes,  on 
the  oUier  hand,  there  is  a  divergence  of  f!  or  7  minutes. 

*Batli  tbesriiibolaor  SBiiTnuiD(iD  tlie  form  used  in  Ditntt's  "  Mineralogy  ")  and 
tfaoof  MiBer  are^ren;  the  sj^os  belonginji;  to  each  plane  are  omitted  here,  as  the 
TilrtoM  of  tlw  pltnwi  an  ■hown  with  auffloieat  deameaa  on  the  Bpherical  pro- 
iKtiOD,  Plato  m. 
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The  fundameatal  form  employed  is  the  same  as  that  adopted 
in  Dana's  Mineralogy  ;  for  the  reasons  for  retaining  it.  as  also 
its  relation  to  those  of  other  authors,  reference  must  be  made  to 
the  complete  memoir.  The  letters  used  are  those  of  Scacchi, 
with  this  change,  that  (or  the  planes  of  the  third  type  the  cor- 
responding Greek  letters,  and  for  the  Jirst  type  the  correspond- 
ing capital  letters,  are  employed. 
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the  following  which  fall  in  the  old  vertical  or  horizontal  zones, 
and  many  others  to  be  described  later;  0(1-2  =  210),  V*  (2  ^= 
021),  i^(f  1=047),  //5- (1-1=025),  e«(f-J=205),  r«({-2=489).  Of 
these  the  most  interesting  is  the  prism  t-J,  as  hitherto  no  verti- 
cal orism  has  been  found  on  either  the  2d  or  8d  types. 

nemiliedrism. — The  crystals  of  chondrodite  should  show  an 
entire    correspondence   to   humite    in   liemihedral   characters. 
Taking  the  same  position  for  the  crystals  as  vom  Rath,  r'  and 
f *  ap])ear  uniformly  in  the  positive  (or  upper)  quadrants,  r' 
and  r'  always  in  the  negative  (or  lower)  an(i  n^  is  both  +  and 
-,  but  where  occurring  alone  is  generally  negative ;  n  *  is  gen- 
erally, and   m^  is  always,  negative.      Of  the  brachydomes  it 
mav  be  said  that   thev  are  often   holohedral,  but  this  is  not 
always  the  case.     The  various  figures  on  the  two  plates  will 
snow  the  true  relation  better    than   words.     It  is  to  be  said, 
however,  that  when  the  brachydomes  are  =fc  they  are  still  distin- 
pished  from  each  other  physically.     Thus  the  -f  series  may  be 
largely  developed  and  rough,  destitute  of   any  semblance  to 
p)lish,  when  the  negative  series  is  as  lustrous  as  the  pyramidal 
planes. 

Habit — With  regard  to  the  general  habit  of  the  crj^stals,  it  is 
interesting  to  note  the  wide  variation  which  is  shown.  Fig- 
ures 1,  2,  6,  9,  10  are  intended  to  give  some  idea  of  the  crys- 
tals, as  drawn  symmetrically,  and  figures  7,  10,  14,  15,  16,  17, 
18. 19,  of  their  actual  appearance.  As  will  be  seen,  the  figures 
are  drawn  with  Cin  front:  this  was  necessary  in  order  to  give 
a  true  idea  of  their  real  appearance.  Since  the  prism  1-2  is  so 
acute  (49i°)  toward  the  eye  the  projection  gives  it  but  little 
wifjth.  It  is  hence  clear  that  while  fig.  3  is  an  almost  exact 
reproduction  of  an  actual  crystal,  fig.  5,  by  the  other  method  of 
projection,  gives  a  wrong  iclea  of  its  appearance. 

The  crystals  from   which  the  partial  figures,  7,  10,  16,  17, 
were  drawn,  along  with  others  quite  as  diverse,  were  all  in  one 
single  group  onlv  half  an  inch  in  length.     The  crystals  drawn 
in  figures  16  and  19  also  occurred  closely  conjoined  in  the  same 
group  ;  and  other  examples  of  like  diversity  in  associated  crys- 
tals might  be  mentioned.     One   crystal  of  a  very  prismatic 
appearance  (when  placed  in  an  inverted  position)  is  snown  in 
^are  19. 

Presence  0/ minute  planes. — The  most  remarkable  feature  of 
the  mineral  from  this  locality  is  the  multitude  of  minute  planes 
which  modify  many  of  the  solid  angles.  One  single  case  will 
be  discussed  in  detail,  as  the  planes  admitted  of  more  than 
usually  exact  determination :  it  serves  well  to  illustrate  the 
subject.  A  horizontal  projection  of  a  portion  of  the  crystal  is 
shown  in  fig.  14.  The  crystal  itself  was  small,  and  unfortun- 
ately so  imbedded  in  dolomite  that  it  was  for  the  most  part  rough 
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and  beyond  even  approximate  measurements.  The  part  ava: 
able  showed  C faultless,  also  r'  good ;  and  less  satisfactory  r 
r»  and  r*.  On  the  solid  angle  between  C,  r',  and  r*,  a  larj 
number  of  minute  planes  were  observed ;  they  were  so  e: 
tremely  small  (all  covering  a  surface  not  "08  of  an  inch  i 
breadth)  that  any  exact  measurements  seemed  at  first  hopeles 
They  were  sharply  defined,  however,  and  brilliant,  and  whe 
the  attempt  was  made  it  was  found  that  they  gave  perfectl 
distinct  though  faint  reflections. 
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The  measurements  were  all  taken  witli  the  greatest  care ;  am 
after  the  calculations  had  been  made,  they  were  repeated  ;  an< 

♦Table  VI  in  the  Memoir. 
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rarely  was  a  variation  found  greater  than  two  minutes.  The 
preceding  table  contains  the  supplement  angles  for  each  of  these 
minute  planes  as  measured  on  6' and  r',  and  also  on  i'. 

The  calculated  symbols  are  also  given,  with  the  angles  which 
belong  to  them.  It  will  be  noticed  that  i'  is  itself  one  of  the 
minute  planes,  of  the  same  character  ns  those  surrounding  it ; 
and  its  presence  gives  a  reality  to  them  which  they  would  not 
otherwise  have,  and  shows  what  degree  of  reliance  is  to  be 
placed  on  the  angles. 

The  symbols*  calculated  for  this  series  of  planes  are  certainly 
not  simple  ;  and  yet  a  moment's  consideration  will  show  that 
this  was  exactly  what  was  to  be  expected.  Crowded  together  so 
closely,  they  would  be  abnormal  ii  occurring  on  crystals  of  any 
species,  while  this  becomes  still  more  true  for  a  mineral  like 
cnoiidrodite.  The  constantly  recurring  common  planes  have 
ratios  which  in  any  other  species  would  be  considered  next  to 
impossible :  thus,  in  type  II,  1 :  ^ :  }  :  4 ;  and  in  type  III,  1,  ^,  1,  \, 
i,  ,V*  It  is  not  surprising,  then,  that  these  minute  planes 
should  themselves  have  symbols  totally  at  variance  with  the 
accepted  law  of  simplicity  of  the  indices. 

It  will  be  noticea,  however,  that,  lawless  as  they  appear  at 
first,  there  is  an  attempt  at  system  in  the  symbols  given. 
Thus,  in  the  ratio  of  the  brachycfiagonal  to  the  vertical  axis,  we 
have: 

/I     12:  7  y*     24:   13  x''     12 :  7         x^     26:     1 

X*     12:  7  y»     24:     8  jc>«    13:  7  x^     20:     9 

y3     24  :     1  a?*     13:  12 

and  so  on. 

Almost  all  of  the  twenty  and  more  smaller  crystals  exam- 
ined showed  some  of  these  secondary  planes.  I  have  measured, 
infact,  upward  of  one  hundred  of  them.  Examples  of  a  number 
of  them  are  shown  in  the  figures  on  the  plates  and  their  angles 
are  given  in  several  tables  in  the  original  memoir.  The  descrip- 
tion of  the  one  case  above  given  is  sufficient  for  this  place. 

Twins, — The  humite  crystals  of  Vesuvius,  as  well  as  the 
Swedish  chondrodite,  has  been  shown  by  vom  Eath  to  possess 
80  great  a  tendency  to  twinning  that  it  is  a  little  remarkable 
that  the  contrary  should  be  true  of  the  mineral  from  Brewster. 
Figs.  20,  21,  show  the  only  method  of  twinning  which  has  been 
found.  The  axis  of  revolution  here  is  the  vertical  axis  of  the 
erjstal,  and  the  com  position- face  the  basal  plane  A.  Unfor- 
tunately the  crystal  in  question  was  quite  imperfect,  and  all 
that  was  available  is  shown  in  the  figure.     A  revolution  of  the 

*  Id  the  STmbols  giyen  in  the  tables  (i.  e.,  those  aooording  to  Naumann)  the 
nark  over  the  second  figure,  or  fraction,  has  been  omitted  (in  order  to  simplify  the 
work  of  Uie  printer).  This  has  also  been  done  in  all  the  following  tables,  being 
■ade  possible  by  tlM  fact  that  all  these  planes,  with  one  or  two  exceptions,  belong 
to  ^  macrodioifonal  BBoriM, 


96     E.  S.  Dana — CItondrodite  Jrom  the  Tilly-Foster  Iron  Mine. 

kind  mentioned  (in  a  perfectly  symmetrical  crystal)  would,  so 
far  as  this  half  of  the  crystal  goes,  have  the  effect  only  of 
making  it  holohedral,  giving  no  re-entrant  angles;  but,  in  case 
of  any  irregularity,  it  might  give,  as  here,  a  re-entrant  angle  in 
the  planes  which  are  hemiheural  in  their  occurrenca 

Tlie  measurement  of  the  supplement  re-entrant  angles  here 
observed  gave  for  m^^m^,  W  88'  and  10°  40' ;  required  10°  39'. 

A  noteworthy  fact  in  the  crystal  is  the  occurrence  of  the  prism 
o  (/-2  =210),  the  first  time  that  any  of  the  vertical  prisms  has 
been  observed  in  the  2d  type  of  cither  humite  or  chondrodite. 
It  lies  in  both  the  zones  e»(20l),  n=(22l),  and  e«(22I),  w«(22l) 
which  answers  sufficiently  to  determine  what  it  is;  and  the 
result  thus  obtained  is  fully  sustained  by  good  measurements. 
This  plane  is  distinctly  present  on  one  side  only  of  Z^:  on  the 
other  side  its  presence  is  barely  indicated.  Its  place  here  is 
taken  by  a  well  polished  and  conspicuous  plane  ^,  which  is 
anotlier  striking  instance  of  the  peculiar  nature  of  this  species. 
The  index  was  calculated  for  each  pair  of  measurements  88° 
14',  39°_  24'  on  c»(201  and  201)  and  4°  31,  6°  31  on  7/i»(641 
and  64i),  and  the  results  obtained  were  identical.  From  the 
first  pair  of  measured  angles  4»  a  fi  was  found  to  be  34°  30i', 
and  from  the  second  «f>Aif=84^  31'  (required  34°  32'  38'^ 
Tlie  index  obtained  was  60-f  #  or  60*38*1,  and,  abnormal  as  it 
certainly  is,  it  expresses  the  exact  position  of  the  plane. 

An  interesting  crystal  is  shown  in  fig.  4.  It  is  conspicu- 
ously heniiinorphic,  as  far  as  tlie  form  goes.  It  is  large,  and 
admits  only  of  approximate  measurements ;  but  there  is  no 
doubt  that  the  planes  as  given  have  been  determined  correctly. 
It  is  altogether  probable  that  a  revolution  parallel  to  the  basal 
plane  would  form  an  ample  explanation  of  what  is  observeil. 

Chemical  composition, — I  am  glad  to  be  able  t(^  add  here  the 
results  of  a  chemical  examination  of  the  chondrodite  of  the  2J 
tvpe  from  this  localitv,  bv  Mr.  G.  W.  Ilawes  of  the  Sheflield 
Scientific  School. 

The  material  analyzed  by  Mr.  Ilawes  consisted  of  fragments 
of  crystals  of  the  2d  type,  selected  with  great  care  to  avoid  the 
presence  of  any  altered  material.  It  had  a  deep  garnet-red 
color  and  a  brilliant  vitreous  luster.  Its  specific  gravity,  as  de- 
termined by  Mr.  Hawes,  was  3*22.     Two  analyses  gave  : 

Analysis  I.  Analysis  II. 

Silica                                   34-10  34-05 

Magnesia                           53-17  53-72 

Ferrous  oxide                     7*17  7*28 

Alumina                                -48  '41 

Fluorine                               4-14  3*88 

0906  99-34 
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Following  the  view  of  Eammelsberg  (that,  in  conseouence 
of  the  unavoidable  loss  in  the  course  of  the  analysis,  the  nigher 
value  of  each  constituent  comes  nearest  to  the  truth,)  Mr. 
Hawes's  analysis  becomes  as  foUowa  For  comparison  the  re* 
Rults  obtained  by  vom  Rath  for  2d  type  crystals  from  Vesuvius 
and  from  Sweden  are  added. 


Ghondboditb. 

Brewster,  N.  Y.,  ffawee.  Sweden,  v.  Raih, 

Silica                          »4*10  33-96 

Magnesia                  53*72  53*51 

Ferrous  oride             7-28  6*83 

Alumina                      0*48  0-72 

Fluorine                      4*14  4*24 


HUXITI. 

Vesuvius,  V.  Bath. 

34*02 

69-23 

1-78 

0-99 

2-74 


99*72 

Silicon 

15-91 

Magnesium 

82-28 

Iron 

6-66 

Aluminum 

0*26 

Fluorine 

414 

Oxygen 

39*78 

99-20 

98-76 

16-86 

16*88 

32-11 

36*64 

6-31 

1-38 

0-88 

0-63 

4-24 

2*74 

39-58 

41-54 

97*98 


97*47 


97-61 


Transforming  the  iron  into  an  equivalent  of  magnesium,  as  also 
the  alumina  (2Al=8Mg),  Mr.  Hawes  obtains  further: 

Silicon  15-91,  Magnesium  35*00,  Fluorine  4*14,  Oxygen  39*78. 

From  these  values  a  formula  is  deduced,  which  is  essentially 
that  of  the  Swedish  mineral  according  to  v.  Rath, 

20(Mg.Si.O,)+Mg.Si,Fl,,. 

It  would  have  been  extremely  interesting  to  have  added 
analyses  also  of  crystals  of  the  1st  and  3d  types ;  but,  as  will  be 
apparent  from  what  follows,  the  material  was  not  to  be  obtained. 

In  completing  the  description  of  this  variety  of  the  mineral, 
it  may  be  repeated  that  it  occurs  usually  in  narrow  veins,  and 
when  free  from  alteration  has  uniformly  a  deep  garnet-red  color. 
A  cleavage  such  as  exists  in  huraite  (parallel  to  the  basal  plane), 
and  haus  been  observed  by  Kokscharow  on  chondrodite  from 
Pargas,  could  in  no  case  be  discovered.  The  fracture  is  always 
conchoidal. 

2.  De8criptto7i  of  Crystals  of  Type  IlL 

The  crystals  of  the  8d  tvpe  are  exceedingly  rare,  three  or  four 
specimens  being  all  that  have  thus  far  been  found,  and  from 
ttese  only  two  individual  crystals  could  be  obtained  which 

Ax.  JOUB.  SOI.— ThIBD  8BBIB8,  VoL.  X,  No.  56.~AnQU8T,  1B7&. 
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allowed  of  measurement  Fortunately  these  two  crystals  are 
very  satisfactory,  being  small  and  brilliant,  and  establish  the  fact 
as  well  as  hundreds  could  do.  Figures  11  and  12  show  one  of 
the  crystals,  and  figure  13  the  other.  The  appearance  of  the 
first  crystal  is  best  shown  in  the  second  of  these  figures.  As 
will  be  seen,  the  planes  are  the  same  as  in  humite,  and  they 
are  for  the  most  part  hemibedral  and  situated  in  the  same  way. 
No  brachydomes  are  visible,  the  edge  being  rounded  and  rougb. 
Tablb  v.* 


ISG     14     49 
136     40       1 


E>0       S 
IS     III 


126 

37 
47 

119 
119 

36 
IB 

111 

49 

103 

41 

04 
94 

31 

13 

131°  34' 

131 

24 

49 

13S  48 

13S 

49 

0 

118  38 

IIB 

IB 

" 

112   0 

lit 

SO 

BO 

103  38 

103 

31 

33 

94  48 

94 

35 

4 

13!  16 

132 

16 

43 

The  second  crystal  is  of  very  difTercnt  form,  and  was  imbedded 
in  brucite,  and  entirely  free  in  it  It  was  perfectly  formed  on 
all  sides,  being  almost  as  perfect  aa  the  drawing,  with  the  excep- 
tion, however,  of  the  acute  (bracby diagonal)  edge,  which  was 
mostly  broken.  When  only  the  upper  part  of  the  crystal  is 
other  angles  of  these  cfyBtals  are  giveii  in 
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considered,  it  will  be  seen  that  the  hemihedrism  is  like  that  in 
the  other  case,  except  that  /»•  is  holohedraL     For  macrodomes 
there  are  i»(H=023),   i«(l-i=011),  in2-*=021),  i«(4-^=041) ; 
the  last  has  not  been  observed  on  humite.     On  measuring  the 
planes  below,  it  was  found  that  they  were  not  distributed  as  was 
expected  in  accordance  with  the  monoclinic  character  of  the 
crystal ;  instead,  either  extremity  of  the  brachydiagonal  axis 
was  differently  developed.     There  are  present  also  at  one  ex- 
tremity =fct '(4-^=  ^'Q'  though  the  plane  could  be  only  approxi- 
mately measured.     This  is  probably  also  to  be  explained  as 
having  resulted  from  a  revolution  parallel  to  the  basal  plane. 
The  crystal  was  very  small   and  not   at  all  adapted  to  ex- 
periments having  in  view  the  discovery  of  any  proper  hemi- 
morphic  development     Some  of  the  angles  measured  on  both 
these  crystals  are  contained  in  the  preceding  tabla 

Unfortunately  the  inclination  to  Con  no  one  of  the  pyrami- 
dal planes  could  be  measured  with  perfect  accuracy  ;  the  meas- 
urements are  good,  yet  not  entirely  trustworthy.  These  planes, 
though  brilliant,  are  uniformly  fractured  in  the  manner  already 
explained,  and  this  made  all  the  angles  a  little  uncertain. 
The  calculated  angles  as  given  have  as  their  basis  the  prismatic 
angle  I  a.  /=94*^  44'  14",  and  the  macrodome  angle  C/s  i^  =  144® 
45'  11",  following  the  analogy  of  humite  in  which  the  vertical 
axes  of  types  11  and  III  have  the  ratio  10  to  9. 
The  corresponding  parameters  are  : 

a(vert.)=141512;  6=1;  c=lO8630. 

Very  little  further  can  be  said  in  regard  to  the  crystals  of  the 
3d  ty{>e.  Those  observed  had  a  somewhat  different  color  from 
those  oi'  type  II ;  that  is,  the  color  was  more  yellowish,  less  of 
a  pure  garnet-red — though  this  may  be  accidental.  No  analy- 
sis was  possible  of  course.  The  method  of  occurrence  was 
much  like  that  of  the  brilliant  crystals  of  the  second  type  ;  and 
the  associated  minerals  w^ere  the  same,  with,  probably  as  a  later 
fomiation,  brucite. 

8.  Description  of  Crystals  of  Type  L 

The  occurrence  of  large  coarse  crystals  of  quite  impure  chon- 
drodite,  imbedded  in  the  massive  material,  has  already  been  de- 
scribed. These  belong,  at  least  in  part,  to  the  first  oi  Scacchi's 
ty|)e3.  As  has  been  remarked,  the  crystals  of  this  character  do 
not  often  admit  of  exact  determination,  but  in  two  cases  they 
were  so  good  as  to  allow  of  their  crystallographic  relations  be- 
ing accurately  made  out.  The  accompanying  wood-cuts,  figures 
22  and  23,  giVe  faithful  representa^^ions  oif  their  appearance  and 
size.     It  will  be  seen  that  they  are  both  quite  imperfect,  and 
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it  was  on  this  account  that  no  attempt  was  made  to  make  a 
symmetrical  drawing  of  either  of  them. 

Fig.  23. 


72*  on  R*  (behind)  gave  measurements  varying,  in  a  series  of 
trials,  from  78*"  to  79*" :  required  79^  4'. 

R^  on  iJ*  (behind^  gave  62^°,  required  63°  1'. 
-R*  on  -R*  (behind)  gave  72,  required  71  17^. 
R*  on  -R*  (behind)  gave  72,     required  71    17|. 

These  angles  on  botli  crystals  were  identical  within  the 
allowed  error  of  observation  (say  30').  The  above  are  the 
best  angles  afforded  by  any  of  the  planes. 

These  angles  can  be  referred  only  to  the  1st  type  of  humita 
Decisive  proof  that  this  is  right  is  found  in  the  fact  that  both 
crystals  are  holohedral^  the  planes  on  both  sides  being  identical, 
with  the  exception  of  RK 

The  measured  angles  of  Con  i2*,  right  and  left,  were  iden- 
tical, though  not  obtainable  with  exactness ;  the  measurements 
gave  152^  -154°:  this  is  also  true  for  Con  R',  right  and  left, 
=  U0i"-142i°. 

The  following  table  includes  the  most  important  angles  for 
the  occurring  planes,  calculated  from  the  fundamental  form  of 
the  second  type  on  the  assumption  that  the  lateral  axes  are 
equal  and  the  vertical  axes  have  the  ratio  of  14  :  15.  The 
measured  angles  are  also  added,  though  only  approximate ;  in 
the  form  given  they  were  obtained  immediately  from  the  meas- 
urements over  the  top  of  the  crystals  (see  above). 

The  two  crystals  described  are  the  only  ones  which  could  be 
positively  identified.  It  is  very  probable,  however,  that  of 
those  found  others  also  belong  here,  as  they  have  much  the 
same  appearance  and  habit     These  crystals  are  all  considera- 
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blj  altered,  being  geDerally  soft  enough  to  be  cut  with  a  knife, 
and  for  this  reason  a  chemical  analysis  would  be  of  little  valuer 

tablb  va* 

Chondrodite.  Hnmlte. 


(7=1-1(010). 
Oalculated. 

A=0 
Ueae. 

(001). 

T.  Kath.     1 
Calculated. 

I' 

1-1 

oil 

14S° 

43'   44' 

ia4'' 

16-    16- 

124° 

16-    46- 

v 

■  ' 

036 

138 

38     3S 

B' 

i-i 

3-610 

129 

la   Gi 

I36' 

13G 

03     35 

135 

63     23 

R' 

-i-a 

368 

134 

38    :i8 

120i 

129 

32       3 

12, 

30    63 

R) 

1-1 

132 

IW 

30     10 

1211 

121 

45    as 

131 

44     33 

R* 

I-' 

301 

147 

6     34 

113 

36     2B 

113 

34    3T 

V 

Si 

362 

162 

48    49 

101 

101 

39    30 

101 

3.      > 

The  color  of  the  crystals  is  gray  to  grayish-yellow,  and  the 
material  of  which  they  are  composed  is  never  pure,  and  often 
quite  heterogeneous. 

i.    O'l  the  Opticnt  Properties  o/ Chofidrodite. 

In  the  preceding  pages  the  question  of  the  orthorhombic  or 
chnorhombic  crystallization  of  the  chondrodite  has  not  been 
diw;ussed.  In  fact,  nothing  was  detected  by  the  measurements 
sustaining  any  other  conclusior.  than  that  of  Scacchi  and  vom 
Rath,  that  the  crystals  were  fundamentally  orthometric.  Still 
the  hemibedral  character  of  the  second  and  third  types  seem  to 
point  to  a  clinometric  form,  and  this  is  apparently  supported 
oy  the  optical  characters  obtained.  The  material  available  for 
optical  investigations  was  very  scanty,  and,  with  the  exception 
of  one  crystal,  poorly  adapted  for  the  purpose. 

The  crystal  referred  to  was,  properly,  but  the  fragment  of 
what  was  originally  a  specimen  of  considerable  size  and  beauty ; 
when  unbroken  it  must  have  been  nearly  an  inch  in  length. 
In  the  condition  in  which  it  was  found  it  showed  only  the 
brachydoraes  e'  and  e',  with  the  pyramids  n',  n",  and  m* ;  it 
had  the  deep  garnet-red  color  of  crystals  of  the  second  type, 
and  with  the  exception  of  the  universally  present  fractures  was 
perfectly  clear  and  transparent. 

•  IkUe  ZIV  of  the  Henudt. 
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Guided  by  the  observations  on  the  optical  properties  of  hu- 
mite  made  by  Descloizaux  and  given  in  his  Mineralogy  (p.  14), 
a  section  was  cut  from  the  crystal  described  parallel  to  u,  i.  e., 
perpendicular  to  the  brachydomes  present.  The  examination 
of  this  section  showed :  1st,  that  the  acute  bisectrix  is  normal 
to  C{i'l^  010);  2d,  that  this  bisectrix  is  positive;  3d,  that  the 
optic-axial  angle  is  large,  the  axes  being  seen  only  when  oil  is 
used  ;  but  4th,  that  the  axes  do  not  lie  in  the  basal  plane,  but  in 
a  plane  making  an  angle  of  about  154®  with  it  This  last  point 
was  so  unexpected  and  anomalous  that  every  eflFort  was  made 
to  explain  the  measurements  in  some  other  way,  but  with  no 
success.  By  means  of  a  stauroscope,  made  by  Fuess  in  Berlin 
after  the  excellent  pattern  of  Groth,  the  position  of  the  two 
axes  of  polarization,  as  referred  to  ^',  and  also  to  e^  in  plane  (7, 
were  carefully  determined.  The  measurements  were  repeated 
twenty  times,  the  error  arising  from  an  imperfect  adjustment  of 
the  ificols  being  eliminated  in  the  usual  manner.  The  result 
was  as  follows : 

Supplement  angle  made  by  the  plane  of  the  axes — 

with  e'  (|4=20a),  18°  9';  hence  with  the  basal  plane,  C,  25°  50'. 
with  6*  (24=201),  45°  9';      ''  "  "  C,  25°  46'. 

In  order  to  confirm  these  results,  other  crystals  were  sought, 
which  would  admit  of  like  determinations.  None  could  be 
found  which  would  serve  for  measuring  the  axial  angle  ;  but 
two  small  ones,  on  which  the  plane  6  was  naturally  developed, 
proved  to  be  clear  enough  to  allow  of  measurements  with  the 
stauroscope.  The  tirst  alone  gave  accurate  results ;  on  it  the 
angle  of  the  same  plane  with  e^(|-r=2M5)  was  determined  with 
equal  care.     The  results  were : 

4°  55'  for  the  angle  with  e^;  and  iience  25°  59'  with  C. 

The  agreement  with  the  angles  given  above  is  as  close  as 
could  be  desired.  In  the  other  case,  the  rather  rare  plane 
B{i-l=100)  was  present;  the  crystiil  was  minute,  however,  and 
the  determination  only  approximate.  It  was  found  that  the 
normal  to  the  axial  plane  made  with  Ban  angle  of  65°-70^, 
and  hence  with  the  normal  to  the  basal  plane  20°-25°. 

With  so  ample  confirmation  the  point  made  cannot  be  even 
que.stioned,  and  it  remains  to  reconcile  it  with  the  crystallo- 
graphic  properties  of  the  sj)ecies.  It  will  be  seen  at  once  that 
the  |:K)sition  of  the  optic  axes  is  totiilly  at  variance  witli  the 
accepted  orthorhombic  character  of  the  crystals ;  but  it  conforms 
to  the  rule  of  monoclinic  crystals,  as  one  axis  of  j)olarization  is 
normal  to  the  plane  of  symmetry  C,  and  the  others  lie  in  it,  or 
in  other  words,  the  optic-axes  lie  in  a  plane  perpendicular  to 
the  axis  of  symmetry.     The  angles  measured  and  calculated, 
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given  in  the  various  tables,  show  that  the  variation  from  the 
rectangular  type,  if  it  really  exist,  must  be  very  slight,  as  the 
agreement  between  the  an<(les  measured  and  those  calculated 
on  the  assumed  prismatic  basis  is  very  close — it  being  remarked 
that  some  considerable  variatiou  in  the  angles  given  in  the 
tables  are  simply  explained  by  the  imperfection  of  the  crystals. 
Note  the  angles  measured  for  m'  Awi'  on  the  twin  crystals  de- 
scribed on  page  96.  It  was  not  to  be  expected  that  the  varia- 
tion ID  the  optical  character  of  the  crystals  would  be  so  decided 
in  view  of  tne  slight  divergence  which  is  possible  in  the  crys- 
talline form.  I  reserve  for  the  future  the  careful  revision  of 
the  angles  of  this  species,  when  I  shall  hope  to  be  able  to  com- 
mand a  more  abundant  supply  of  sati^^factory  material.  It  may 
be  added  that  the  hemihedral  character  of  the  second  and 
third  types  of  humite  long  ago  suggested  the  idea  that  they 
were  ooiique  in  form ;  but  all  the  crystallographic  investiga- 
tions thus  far  have  seemed  to  deny  this.  In  the  Mineralogy  of 
Brook  and  Miller,  the  form  is  made  oblique,  but  this  seems  to 
be  due  to  a  misunderstanding  of  the  planes  occurring  on  the 
crystals. 

The  axes,  as  already  mentioned,  do  not  appear  distinctly  ex- 
cept in  oil ;  in  the  first  mentioned  section  they  admitted  of 
good  measurements.  The  mean  of  thirty  determinations  of 
the  angle  for  red  rays  gave — 

2  Ha=88^  48' :  the  extremes  being  88'*  36'  and  89'*  0'. 

With  a  yellow  light  (sodium)  the  angle  was  essentially  the 
same,  but  the  mean  was  10'  or  15'  smaller,  which  would  indi- 
cate that  the  dispersion  is  p>i;,  but  the  matter  cannot  be  con- 
sidered to  be  beyond  doubt. 

The  index  of  refraction  of  the  oil  employed,  as  determined 
by  Professor  Wright  and  myself,  was  1*466. 

In  conclusion,  I  have  to  express  my  very  great  obligations 
to  Prol  Allen  for  his  kindness  in  giving  me  free  use  of  all  the 
specimens  in  his  valuable  cabinet.  Both  of  the  crystals  of  the 
tnird  type,  as  well  as  several  others  mentioned,  came  from  his 
collection;  in  feet  it  was  Prof.  Allen  who  first  made  known 
the  special  interest  connected  with  the  locality.  To  Mr.  Cos- 
griflF,  the  superintendent  of  the  Tilly-Foster  Iron  Mine,  I  am 
also  much  indebted  for  his  uniform  kindness  and  courtesy  to 
me  at  the  several  occasions  when  I  have  visited  the  mine,  and 
also  for  the  gift  of  several  fine  specimens. 
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Ths  usiiaI  waj  of  produciiig  these  nitropboietob  is  eith 
\pf  dkeBtioaoC*  elhyi  iodide  with  aodimm  di^  or  trinitr 
pbeojrkie  ia  a  doeed  taboi*  or  by  direol  mtritiBg  of  tl 
pheoeldLt    The  foUowing  fMfoeedofe  will  be  found  moio  nla 

and  about  twioe  the  cakmlaled  amoaat  of  sodium  neoeesaiy  £ 
tiiereiellcm, 

0,tt,(IT0,),dl+0,H,0Na«0,H,(NO,),00,H,+NaCa 

gfadoallj  addodinimaU  pioeea  The  liquid  beoomeadeepre 
and  under  Yioleiit  evolutioB  of  h^rdrogen  finallj  boSs  from  tl 
heat  of  die  meaotiori^  while  a  brown  erystalliae  preeipilabe  ee 
aratas.  Afleraolution  of  the. sodium,  water  is  added  and  tl 
liquM  then  sddified  with  h jdrochlorio  add.  Aftw  fiMeriii^  m 
washing  ?rith  ¥rater,  the  nitrophenetol  may  be  obtained  pc 
feedgr  pore  by  trealment  with  animal  oharooal  and  reeryatal 
aatioii  ftom  bmling  absolute  aloohoL  The  purity  of  the  d 
and  trinitiopIienetcH  dias  obtained  was  established  \ij  fusii 
point  Mid  analysi& 

It  is  very  striking  in  this  case  that  the  nitro-groups  are  n* 
reduced  by  the  violent  evolution  of  hydrogen,  or  that  they  a 
not  azoxized  by  the  hot  alcoholic  alkaline  solution. 

Mononitrochlor-benzol  treated  in  this  manner  yielded  on 
the  known  dicbIorazoxybenzol4  From  higher  alcohols  wi 
which  the  hydrogen  evolution  was  not  so  violent,  dinitrobroi 
benzol  gave  no  satisfactory  results,  black  slimy  bodies,  apps 
ently  products  of  a  partial  reduction  being  all  that  I  obtaine 
With  oenzylalcohol  I  obtained  also  no  dinitrophenolbenzylest* 
but  a  yellow  substance  separating  from  a  boiling  alcoholic  sol 
tion  as  an  oil,  and  slowly  solidifying  to  an  imperiectly  crystallii 
mass.  I  have  not  yet  been  able  to  obtain  a  sufficient  amou 
for  a  thorough  examination,  but  from  a  preliminary  analysis 
appears  to  be  a  dinitrodibromazox ybenzol. 

Boyal  Laboratory  of  Berlin,  Maj  10th,  1876. 

'    ^Komerf  unpablished  research;  Kekule's  Org.  Ghem-i  iii,  77. 
t  OahouTB,  Ann.  Chem.  Pharm.,  Ixxiv,  299 ;  Ixiz,  236. 
X  Hermann,  Deutschen  chem.  Gee.,  1872,  910. 
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Abt.  XVIL — Oil  a  foetal  Manatee  and  Cetacean^  with  remarks 
upon  the  affinities  and  ancestry  of  the  Sirenia  ;*  by  Prof.  BuRT 
G.  Wilder,  of  Cornell  University. 

A  fcetal  Manatee, — The  foetal  Manatee  here  described  was 
obtained  by  Professor  James  Ortonf  at  Pebos,  J  Peru,  upon  the 
Marailon,  a  tributary  of  the  Amazonas. 

Detailed  measurements  are  reserved  for  a  more  extended 
article,  but  the  following  will  be  found  useful. 

Orami. 

Present  weight, 11* 

Original  weight  (estimated  by  comparison  with  a  foetal  pig 
of  nearly  the  same  size,  preserved  in  spirit), 22' 

Meter. 

Present  apparent  length,  vertex  to  root  of  tail,  (2*3  inches)  '055 

Original  apparent  length  (estimated  as  above),  (2'6  inches)  -059 

Tip  of  muzzle  to  ear '020 

Ear  to  point  opposite  anus '037 

Point  opposite  anus  to  tip  of  tail .  '028 

Real  length,  as  if  extended,  ^3*7  inches) 085 

Tip  of  muzzle  to  depression  between  eyes 'Oil 

Between  eyes  to  vertex '015 

Total  length  of  head '026 

Greatest  width  of  tail 'Oil 

It  is  not  very  easy  to  state  the  dimensions  of  this  foetal 
manatee  so  as  to  permit  accurate  comparison  with  other  foetal  or 
adult  individuals.  This  is  owing  less  to  the  distortion  of  the 
trank  by  lateral  pressure  in  packing  for  transportation,  than  to 
the  non -conformity  of  the  axes  of  head,  trunk  and  tail,  which, 
in  the  adult,  nearly  coincide.! 

With  adult  animals  a  common  measurement  is  from  '*  tip-to- 
tip;''  from  the  muzzle  to  the  end  of  the  tail.  It  is  evidently 
inappropriate  to  measure  directly  between  these  points  in  this 
or  any  other  young  foetus  ;  and  almost  equally  so  to  follow  the 

*  Abstract  of  portions  of  a  oommunication  to  the  Boston  Society  of  Natural  His- 
tory, April  7th,  1875. 

f  Knowing  me  to  be  engaged  in  the  dissection  of  a  foetal  dugong  (2|  feet  long, 
obtained  through  Prof.  H.  A.  Ward  of  Rochester),  Prof.  Orton  very  generously 
transferred  the  little  manatee  to  the  Cornell  University. 

X  Murray  (3,  302)  states  that  this  species  "  ascends  the  rivers  Orinoko  and  Ama- 
zon for  great  distances."  Upon  Map  u  the  coloring  indicates  a  westward  limit  in 
Brazil  at  about  65°  west  longitude.  The  locality  above  named  is  about  72°  west 
bngitude  and  3"  south  latitude. 

liie  first  number  of  references  indicates  the  number  of  the  work  in  the  list  at 
the  end  of  this  paper ;  the  last  the  number  of  the  page ;  the  middle  one,  when 
it  occurs,  the  volume. 

I  More  desirable  than  even  the  adoption  of  a  simple  (metric)  system  of  weights  and 
measures  is  the  acceptance  of  a  uniform  method  of  weighing  and  measuring  animals 
and  their  organs.  The  aphorism  that  "  figures  do  not  lie  "  is  nowhere  less  true 
than  in  zoology. 
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outer  curves  of  the  heAd,  trunk  and  tail.  But  while  we  may 
feel  sure  that  the  truth  lies  between  these  two  extremes,  it  is 
not  easy  lo  decide  upon  the  points  which  should  be  traversed  by 
a  straight  line  representing  ttie  total  length.  The  measurements 
here  given  may  therefore  be  regarded  as  only  approximately 
true  to  nature. 

The  head  is  sharply  bent  upon  the  chest  The  armi 
(anterior  limbs)  are  likewise  pressed  flat  upon  the  chest,  the 
left  man  us  overlapping  the  right  (In  the  photograph  the 
manus  is  represented  as  projecting  forward).  The  tail  forms 
nearly  a  right  angle  with  the  trunk.  Upon  its  ventral  border 
near  the  tip  is  a  minute  median  papilla,  which  does  not  appear 
to  have  been  observe<l  in  larger  specimens;  but  there  is  no  trace 
of  the  notch  or  depression  described  by  Dr.  Murie  in  both  of  his 
specimens  (1, 128) ;  neither  docs  there  appear  the  raised  border 
described  by  the  same  author  (1,  188). 

The  abdomen  is  closed  but  the  umbilicus  is  large,  "OOi  in 
diameter.  The  umbilical  cord  is  not  present,  but  there  pn>jects 
a  loop  of  intestine  about  '040  long,  together  with  a  delicate 
membraneous  tube  which  is  apparently  connected  with  the  in- 
testine and  is  probably  the  remains  of  the  yolk  sack.  (This 
will  be  fully  described  when  the  dissection  is  made). 

The  clitoris  is  large,  008,2  in  length.  By  its  caudal  defleo- 
tion  it  cov^ers  the  genital  and  anal  orifices. 

Tho  brain  was  softencl  and  its  partes  hardly  distinguishable. 
It  will  l>e  <les(M'ihed  hereafter.  (The  photograpli  was  taken 
after  it*  removal  by  a  longitudinal  incision).  The  extent  of  the 
cavity  is  approximately  indicated  by  the  dotted  line. 

Then*  is  no  external  ear,  and  the  orifice  of  the  auditory  mea- 
tus  is  a  minute  round  hole*  with  wrinkled  borders  as  in  the 
adult  A  pigmentary  deposit  in  the  surrounding  skin  is  all 
that  can  be  seen  by  the  unaided  eye.  The  skull  is  prominent 
at  this  point,  as  shown  in  fi.i;.  4. 

The  upper  and  lower  eyelids  are  separated  by  an  elliptical 
opening,  the  long  axis  of  which  is  oblique  to  that  of  the  head. 
Its  length  is  is  '001,2.  The  third  eyelid,  if  it  exists,  does  not 
appear.  By  blowing  between  the  lids  there  is  revealed  a  space 
surroundin^:  the  oriHce  about  'OO-l  inch  diameter;  how  far  this 
represents  the  size  of  the  globe  can  only  be  known  by  dissec- 
tion. 

The  nostrils  have  the  same  form  as  in  the  adult,  but  owing 
to  the  squareness  of  the  muzzle,  they  do  not  appear  upon  a  front 
view. 

♦At  the  time  this  communication  was  made  the  writer  thought  he  had  found  an 
anteverted  triangular  pinna.  It  proves  to  exist  upon  only  one  side,  and  has  proba- 
bly boon  produced  artificially.  Its  position  is  just  behind  that  of  the  meatus,  and 
it  closely  resembles  the  early  stage  of  the  pinna  in  swine. 
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^cetal  Cetacean. — Fig.  6  represents,  of  natural  size;  a  foetal 
an  kindly  loaned  by  Mr.  Alex.  Agassiz,  Curator  of  the 
xm  of  Comparative  Zoology. 

3  specimen  is  labelled  Taloahuano^  Chili,  and  was  given  to 
te  Prof.  Agassiz  upon  the  Hassler  expedition.  The  donor, 
d  whaler,  said  it  was  from  the  "  Hump-back  whale," 
ptera).  But,  aside  from  its  small  size,  the  blow^hole  is  a 
!  transverse  aperture  as  in  Delphinidae ;  so  that  unless  we 
le  that  a  transformation  could  occur  so  as  to  divide  this 
wo  holes,  longitudinally  or  obliquely  placed,  we  must  re- 
t  as  the  embryo  of  a  porpoise  or  dolphin. 

Meter. 

h  from  vertex  to  root  of  tail  opposite  anus,  (2*3  inches)  '055 

:  muzzle  to  supposed  location  of  auditory  meatus ..  *015 

cry  meatus  to  opposite  anus '042 

rtte  anus  to  tip  of  tail '018 

ength  as  if  extended  (2*9  inches) '076 

5  smallest  cetacean  foetus  of  which  I  have  found  record 
ais,  4,323,  pL  xvii)  was  102  (about  four  inches)  long ;  it 
iened  to  the  common  dolphin,  Delphinus  delphis.  The 
u  aspect  is  similar  in  the  two,  but  Gervais'  figure  has  the 
ana  lower  jaw  of  equal  length,  while  in  the  specimen 
i*2ured  the  lower  projects  about  '001  beyond  the  upper. 
}  blow-hole  is  a  transverse  aperture  "OOi  long.  Its  lips  are 
ed  and  tumid,  and  the  posterior  has  a  distinct  hinder 
r.     The  eyelids  are  closed. 

5  tail  is  narrow  and  lancet-shaped,  with  no  trace  of  a 
lal  notch  No  trace  of  dorsal  fin  is  apparent,  but  as  the 
e  of  the  back  is  somewhat  abraded  by  friction  during 
K>rtation,  it  is  not  impossible  that  a  rudimentary  fin  ex- 
as  in  Gervais*  specimen.  The  vertical  crest,  mentioned 
yman  (6),  exists  above  and  below  the  tail. 
siing  views  respecting  Vie  affinilies  of  the  Sirenia, — At  the 
It  day  no  zoologist  follows  Kondeletius  (7)  in  enumerating 
lanatee  and  dugong  with  the  fishes,  and  very  few  adopt 
r's  arrangement  of  them  as  **  Herbivorous  Cetacea." 
;  the  hiatus  between  the  Ungulata  and  the  adult  manatee 
ugong  is  so  great  as  to  lead  to  the  general  recognition  of 
ktter  as  a  distinct  order,  Sirenia  (Brandt,  2  fere ;  Murray, 
i;  Owen,  12,  ii,  281 ;  Huxley,  13,  887) ;  and  three  recent 
PS,  by  a  kind  of  taxonomic  reversion,  seem  to  be  again 
ly  inapressed  with  the  striking  outward  resemblances  of 
lult  Sirenia  to  the  Cetacea.  The  late  compiler  of  the 
►gue  of  Seals  and  Whales  in  the  British  Museum  includes 
anatee  and  dugong  among  the  Cetacea;  Gray,  15,  62. 
el  (14,  645,  556)  recognizes  their  affinities  with  the 
ata,  but  makes  the  Cetacea  the  descendants  of  the  Sirenia. 
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The  mofit  recent  writer  oonoludeB  an  able  anatomioal  deeorip* 
tion  of  tbe  manatee  with  a  diagram,  in  wbiob  egual  weignt 
seems  given  to  the  cetacean  and  ungulate  idatioDfl  of  tm 
Sirenia  (Murie  1,  190> 

Dr.  Marie  continues  as  follows :  ^*  Is  it  (the  manatee)  a  leto 
grade,  dwarfed  or  undeveloped  Elephant  7  a  '  true  onbijoiiie 
type  of  Pachyderms,'  as  the  elder  Agassigt  puts  it  (9)^  Is  it  a 
partially  converted  CSetos  7  Is  it  the  reflex  of  unkiiown  and 
antedated  swarms  of  mammals  of  intermediate  ocganiaatioa 
which  would  fill  up  the  chasms  of  structural  diBimntiatioa, 
j^elding  lines  of  demarcation  to  modem  svatematiaia?  Sodi 
interrogations,  to  be  answered  satisfactorily,  require  a  mois 
comprehensive  knowledge  of  the  embryology  of  Paohyderm 
and  Cetacea,  a  &r  greater  acquaintance  with  allied  foesil  finua 
a  better  appreciation  of  what  constitute  transitional  links,  an 
a  further  profound  investigation  into  the  prindples  of  the  doo^ 
trine  of  evolution." 

It  will  be  noted  that,  altiiough  Dr.  Murie  uses  the  word  rilr*' 
grade  in  his  general  query  respecting  the  affinities,  the  idea  ii 
not  distinctij  enunciated.  For  while  embryo  Pachyderms  aad 
Cetacea  are  mentioned  as  likely  to  throw  lieht  upon  tbi 
problem,  those  of  Sirenia  are  not  alluded  ta  This  is  not  0 
strange  in  view  of  the  fact  that  the  smallest  foetus  then  knowtt 
(Daubenton,  22)  was  about  ten  inches  long  (-264)  aod  alresdj 
unmistakably  a  manatee. 

Affinities  of  Oie  iSirenia, — The  likeness  of  the  foetal  manatee's 
head  to  that  of  some  ungulate  quadruped  is  as  obvious  as  is  ils 
unlikeness  to  the  head  of  the  fcetal  cetacean.  Tbe  following 
considerations  seem  to  warrant  our  attaching  more  importance 
to  these  resemblances  tlian  to  those  features  of  the  trunk  and 
limbs  which,  in  the  adult  forms,  seem  to  separate  the  Sirenia 
from  the  Ungulata  and  to  unite  them  with  the  Cetacea.  **  In 
the  eyes  of  most  naturalists,  the  structure  of  the  embryo 
is  even  more  important  for  classification  than  that  of  the  adult 
In  two  or  more  groups  of  animals,  however  much  they  differ 
from  each  other  in  structure  and  habits,  if  they  pass  through 
closely  similar  embryonic  stages,  we  may  feel  assured  that  they 
are  all  descended  from  one  parent-form  and  are  therefore 
closely  related."     (Darwid,  24,  408). 

It  is  to  be  borne  in  mind  that  resemblances  raav  be  of  two  kinds 
1.  Those  features  which  are  common  to  the  earlier  stages  of  de 
velopment  with  all  members  of  larger  groups.  2.  Those  which 
are  peculiar  to  smaller  groups.  The  former  are  relatively  itega- 
tive  ;  the  latter,  relatively  positive. 

In  the  case  of  the  manatee  the  large  tail,  the  absence  of 
hinder  limbs,  the  pinniform  manus,  the  fiexion  of  the  head 
upon  the  chesty  and  the  absence  of  external  ear ;  these  charao- 
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El  certain  stage  with  all  mammalian  embryos,  and  have 
''  a  general  significance  as  indicating  a  remote  common 
lilar  origin  within  the  mammalian  class.  Nor  does  the 
fiance  they  may  involve  with  the  Cetacea  require  us  to 

the  latter  as  nearly  related  to  the  Sirenia. 

all  mammalian  embryos  have,  in  the  earlier  stages,  a  high 
:)unded  head  with  a  short  facial  region.  With  an  **  em- 
ic  type"  like  the  Sirenia  we  should  expect  to  find  in  the 

0  an  especially  high  and  rounded  head  and  a  short  face. 
5as  the  height  of  tlie  head  is  by  no  means  excessive,  and 
3ial  region  is  greatly  prolonged.    Now  this  is  what  exists 

adult  pig,  horse,  and  hippopotamus. 

ong  human  beings,  likeness  to  relatives  and  to  ancestors, 

or  less  remote,  is  usually  recognized  in  the  form  of  the 

the  shape  or  expression  of  the  features.     The  same  value 

e  attached  to  resemblances  among  animals  only  in  so  far 

re  is  community  of  structure  underlying  the  external  re- 

ance. 

1  admitted  by  nearly  all  that  the  anatomical  resemblances 
which  afiSnities  are  recognized  are  much  greater  between 
irenia  and  certain  Ungulata  than  between  either  of  these 
s  and  the  Cetacea. 

jre  would  seem  to  be  reason,  therefore,  for  attaching  very 
erable  taxonomic  value  to  the  fact  that  the  head  and  face 
\  foetal  manatee  resemble  not  those  of  cetaceans,  but  those 
tain  Ungulata ;  notably  hippopotamus,  pig  and  horse. 
bahle  ancesttrs  of  the  Sirenia, — In  the  discussion  of  this 
on  several  matters  must  be  considered. 
?ew  now  dissent  from  the  doctrine  of  Darwin,  that  "  de- 
is  the  hidden  bond  of  connection  which  naturalists  have 
eeking  under  the  term  of  the  natural  systems."  (24,  408.) 
all  zoologists  the  Sirenia  are  regarded  as  an  inferior  type, 
er  as  an  order  among  Mammals,  or  a  suborder  or  family 
;  Ungulata  in  general,  or  of  the  more  restricted  groups 
'derms  or  Perissodactyla.* 

J  group  is  well  named  by  Dana  ^^Urosihenic  aquatic  Her- 
» ;"  (21,  160) ;  and  it  is  a  source  of  gratification  to  all 
hat  eminent  naturalist  now  admits  that  the  terms  above 
with  others  introduced  in  his  works,  may  have  an  actual 
ce  of  a  purely  ideal  signification. 

is  an  almost  universallv  accepted  rule  that  the  earlier 

of  animals  resemble  the  permanent  conditions  of  lowe^- 

This  is  stated  by  Dana  as  follows :    "  As  a  species  in 

>pment  passes  through  successive  stages  of  progress,  rela- 

rade  in  inferior  species  may  often  be  determined  by  com- 

»  these  tenDS  for  oonyenienoe  and  not  because  I  regard  them  as  ezpreea- 
iral  rdations. 
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paring  their  structure  with  these  embryonic  stages.  *  *  *  As 
the  young  of  the  frog  (tadpole)  has  the  tail  and  form  of  a  sala- 
mandriiiu,  therefore  tJie  saliimanders  are  higher  than  the  fix>g&" 
(20,  592.) 

In  a<];cordance  with  the  above  rule,  and  upon  the  hypothesis 
of  evolution,  we  should  expect  the  embryo  hippopotamus  to 
resemble  a  manatee,  and  the  embryo  manatee  to  lo<:)k  "  very 
like  a  whala"  But  since  the  young  manatee  has  a  head  like 
an  adult  hippopotamus,  we  must  either  reverse  the  usual  opin- 
ion as  to  the  relative  rank  of  the  aquafic  and  terrestrial  Ungu- 
lates, or  qualify  the  rule  above  stated  so  as  to  meet  the  present 
case. 

This  apparent  discrepancy  between  generally  accepted  views 
as  to  the  coincidence  between  rank  and  stages  of  devel- 
opment seems  to  be  accounted  for  by  the  doctnne  of  Retro- 
grade metamorphosis,  alluded  to  by  Darwin  (24)  and  Hyatt 
(26)  and  perhaps  by  other  authors. 

The  following  passages  from  the  "  Origin  of  Species"  are 
especially  applicable. 

"The  embryo  in  the  course  of  its  development  generally 
rises  in  organization  ;  I  use  this  expression,  though  I  am  aware 
that  it  is  hardly  possible  to  define  clearly  what  is  meant  by  the 
organization  being  higher  or  lower.  But  no  one  probably  will 
dispute  that  the  butterfly  is  higher  than  the  caterpillar.  In 
some  cases,  however,  the  maturer  animal  must  be  considered 
as  lower  in  the  scale  than  the  larva,  as  with  certain  parasitic 
crustaceans."     (24,  89H.) 

'*'  Recent  forms  are  generally  looked  upon  as  being  on  the 
whole  higher  in  the  scale  of  organization  than  ancient  forms; 
*  *  *  this  fact  is  compatible  with  some  Ibrms  having  retro- 
graded in  organization,  by  having  become  at  the  last  stage  of  de- 
scent better  fitted  for  changed  and  degraded  habits  of  lifa" 
(24,  426,  also  402  and  397.) 

"Slight  variations  generally  appear  at  a  not  very  early 
period  of  life  and  are  inherited  at  a  corresponding  not  early 
period."     (24,  399  and  316.) 

"  Whatever  influence  long-continued  use  or  disuse  may  have 
had  in  modifying  the  parts  of  animals  will  chiefly  or  solely 
have  affected  them  when  mature  *  *  *  and  the  effect  thus 
produced  will  be  transmitted  to  the  offspring  at  a  correspond- 
mg  mature  age."     (24,  401.) 

'*  This  process,  while  it  leaves  the  embryo  almost  unaltered, 
continually  adds,  in  the  course  of  successive  generations,  more 
and  more  difference  to  the  adult.  Thus  the  embryo  comes  to 
be  left  as  a  sort  of  picture,  preserved  by  nature,  of  the  ancient 
and  less  modified  condition  of  the  animals."   (24,  316  and  403.) 

In  other  words,  the  idea  of  evolution,  whether  of  individuals 
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ips,  primarily  involves  an  increase  in  complexity  and  an 
e  in  rank ;  but  it  is  perfectly  compatible  with  a  sub- 
t  retrograde  metamorphosis,  more  or  less  extensive  ac- 
C  to  the  rank  already  attained.  Using  the  terms  in  their 
rather  than  their  usually  accepted  sense,  evolution  pri- 
involves  ascent,  but  it  is  periectly  compatible  with  de- 

n  the  derivative  hypothesis  all  evidences  of  a  parallelism 
comitancy  between  individual  metamorphosis  and  the 
on  of  types  toward  a  more  perfect  condition  are  equally 
in  favor  of  the  conclusion  that  the  retrograde  metamor- 
of  an  individual  indicates  that  the  group  to  which  it  be- 
3  upon  the  downward  rather  than  the  upward  path. 
n  the  hypothesis  of  evolution  we  may  regard  exceptions 

rule  quoted  from  Dana  as  to  the  resetTiblance  between 
lier  stages  of  higher  forms  and  the  permanent  condition 
er,  as  strictly  in  accordance  with  the  more  universal 
at  the  earlier  stages  of  animals  resemble  their  more  or  less 
ancestors;  if  these  are  lower  in  rank,  as  is  usually  the 
len  the  commonly  accepted  rule  will  hold  good  ;  but 
er,  as  is  here  suggested  of  the  Sireni.i,  then  that  rule  would 
hile  the  more  universal  one  would  still  be  kept. 

idea  that  existing  Sirenia  are  the  result  of  a  retrograde 
ion  is  supported  by  the  very  arguments  which  Brandt 
against  tne  ordinary  view  of  progressive  development 
s  :  "  To  the  supposition  that  Halitherinm  has  given  rise 
otlier  and  later  genera  are  opposed  many  considerations. 
le  Haliiheria^  in  addition  to  the  well-developed  pelvis 
ed  with  acetabula,  had  rudiments  of  hinder  limbs  (fe- 
i),  in  which  respect  they  approximated  the  more  perfect 
s  more  nearly  than  do  the  existing  genera ;  while  on  the 
•y,  according  to  the  theory,  we  should  look  for  a  perfec- 
'  Dody  gradually  evolved  and  a  more  complex  structure, 
licare^  Manotus  and  Rhytina,  rather  than  in  the  i/a/i- 
'     (Brandt,  2370.) 

kinoiherium  *  be  regarded  as  a  Sirenian  with  limbs  yet 
eveloped  then  in  nalitherium,  then  the  series  is  at  least 
onally  intelligible. 

ourse  the  above  considerations  in  no  way  account  for 
or  existence  of  the  hypothetical  stem-form  of  quadrupeds 

iren  (12,  ii,  282);  Huxley  (13,  431);  Haeckel  (14,  560);  Brandt  (2,  190) ; 
90),  the  Deinotherium  is  regarded  as  a  Proboscidian;  but  it  is  in- 
Dong  the  Sirenia  bj  De  Blainville  and  St.  Hilaire  (Murray,  3,  198),  Dana, 
ay,  3,  190,  and  L.  Agassiz.  According  to  the  placental  dassiflcation  of 
ind  Haeckel,  the  Proboscidia  are  in  one  great  group  Deciduata,  while 
iJa  are  in  the  other,  but  provisionallj,  since  their  placentation  is  not 
It  would  seem  that  oeteological  comparisons  are  not  as  yet  conclusive  in 
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from  which  the  Sirenia  may  be  supposed  to  have  retrograded 
Neither  do  they  prexslude  the  idea  that  they  and  the  other  mam 
mals  may  have  been  evolved  from  cetacean  forms. 

But  it  must  be  admitted  even  by  those  who  may  not  recog 
nize  the  ungulate  affinities  of  the  Sirenia,  that  the  comparisor 
of  these  two  embryos  does  not  materially  lessen  the  gap  be 
tween  the  Cetaceaand  the  other  Mammals,  upon  which  Murraj 
has  so  strongly  insisted.     8,  55,  196  and  208.* 

As  to  the  zoological  status  of  the  Sirenia,  if  the  views  above 
advanced  are  correct  there  would  seem  to  be  no  more  ground 
for  their  removal  from  the  Ungulata  than  for  the  separation  ol 
the  Pinnipedia  as  an  order  apart  from  the  Camivora.  Not 
would  the  comparison  be  invalidated  by  the  view  that  the  seals 
may  be  upon  the  upward  rather  than  the  downward  path. 

The  limits  of  this  preliminary  paper  will  not  allow  the  dis- 
cussion of  the  relations  of  the  Sirenia  with  special  ungulate 
families  and  genera,  or  of  the  relative  position  of  the  sirenian 
genera.f 

But  there  is  one  point  of  resemblance  between  the  Sirenia  and 
the  Proboscidia  upon  which,  it  seems  to  me,  undue  stress  is  lia- 
ble to  be  placed,  namely :  that  in  both  groups  the  mammary 
glands  are  pectoral  or  axillary,  while  in  the  hippopotamus  they 
are  inguinal. 

The  consideration  of  the  variations  as  to  number  and 
position  of  these  organs  in  other  groups  shows,  however,  that 
in  recent  times  they  have  never  been  regarded  as  of  sufficient 
taxonomic  value  for  the  determination  of  ordinal  or  even 
family  affinities.     (For  instances,  see  Owen,  12,  iii,  775-7S0.) 

It  may  at  first  seem  stran^re  that  there  are  no  traces  of  hinder 
limbs  in  this  foetus,  and  that  the  front  limbs  are  not  more  like 
the  legs  of  its  supposed  quadrupedal  ancestors. 

It  is  by  no  means  impossible  that  an  embryo  just  forming 
would  present  rudimentary  hinder  limbs  in  accordance  with  the 
usual  vertebrate  type. 

As  to  the  manus,  it  is  to  be  borne  in  mind  that  the  vast  ma- 
jority of  existing  vertebrates :{:  have  anterior  liin])s  which  vary 
but  slightly  from  the  pad  I  ike  form  which  they  present  in  the 
embryos,  and  which  may  be  supposed  to  have  prevailed  in  past 
times.  The  quadrupedal  pattern  is  companitively  recent,  and 
has   aifected    so   few    mammals,    especially    such    as    may   be 

*  With  the  Getacea  it  is  said  that  "  the  apex  of  the  heart  is  sometimes  indented," 
(Owen,  12,  iii,  521).  But  we  need  further  information  upon  this  point  and  also 
respecting  the  statement  of  Gratiolet,  (16,)  that  a  like  condition  prevails  in  the 
new-born  hippopotamus. 

f  I  am  inclined  to  think  that  a  careful  study  of  embryos  and  brains  wiU  be  more 
satisfactory  than  even  such  exhaustive  ostcological  comparisons  as  those  of 
Brandt 

X  Nearly  all  fishes,  many  batrachians,  some  reptiles,  all  birds,  and  a  very  large 
number  of  mammals. 
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regarded  as  in  the  line  of  sirenian  descent,  that  we  may  regard 
its  influence  as  almost  inappreciable  as  compared  with  the 
other. 

Further  discussion  of  the  subject  is  deferred  until  the  foetal 
manatee  has  been  dissected,*  and  until  the  writer  is  able  to  pre- 
pare a  longer  paper  in  which  the  various  questions  involved 
may  be  more  fully  presented.  It  is  to  be  hoped  that  no  oppor- 
tunity will  be  lost  for  securing  still  earlier  sirenian  embryos  and 
for  preserving  the  membranea 

Summary. 

L  The  specimens  here  described  are  probably  the  smallest 
foetjil  sirenian  and  cetacean  upon  recora ;  measuring,  if  ex- 
tended. "085  (8*7  inches),  and  0*76  (2*9  inches),  respectively. 

2.  The  head  of  the  manatee  is  strongly  flexed  upon  the 
chest,  and  the  tail  forms  a  right  an^le  with  the  trunk. 

8.  The  general  aspect  of  the  head  and  face  of  the  manatee  is 
angulate  rather  than  cetacean. 

7.  To  this  extent  the  embryo  of  a  lower  form  resembles  the 
adult  of  a  higher. 

6.  This,  while  contrary  to  the  usually  accepted  rule,  may  be 
really  an  exemplification  of  a  more  comprehensive  law ;  namely, 
that  the  young  of  animals  resemble  their  ancestors, 

6.  This  retrograde  metamorphosis  of  the  manatee  points  to 
alike  retrograde  evolution  of  the  Sirenia  from  prior  ungulate 
forms. 

7.  This  idea  is  confirmed  by  what  is  known  of  the  geological 
succession  of  sirenian  forms. 

8.  The  determination  of  the  afiSnities  of  the  Sirenia,  is  likely 
to  be  accomplished  by  the  study  of  brains  and  embryos  rather 
than  by  minute  osteological  cc^mparisons. 
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Explanation  op  FiouREa* 

Fig.  1. — Partly  g^wn  male  Manatee,  iV  of  natural  length.     Reduced  copy  c 

Muriels  figure.    The  eye  and  ear  appear  as  black  spots ;  a,  anus ;  i,  ii,  a.  th 

nails  of  the  index,  medius,  and  annularis  digits. 
Fig.  2. — Foetal  Manatee,  natural  size,     n,  nostril;  a,  ancon  (elbow);  c,  carpus. 
Fig.  3. — Head  of  foetal  Manatee,  enlarged  two  diameters ;  the  muzzle  being  raise 

a  little  so  as  to  expose  the  lower  lip.    The  dotted  line  indicates  the  extent  o 

the  cranial  cavity.  The  external  meatus  is  represented  by  a  black  spot 
Fig.  4. — Head  of  foetal  manatee,  seen  from  abov^  and  in  front ;  natural  size. 
Fig.  5. — Tail  of  foBtal  Manatee,  seen  from  the  ventral  side ;  natural  size,     c/,  clitori 

turned  toward  the  right ;  v,  generative  opening ;  a,  anus ;  cp,  caudal  papilla. 
Fig.  6. — Fcetal  cetacean,  natural  size,    n,  nostril ;    tic,  umbilicus ;    d,  clitoris  ;   c 

anus.    The  smaller  figure  represents  the  lance-shaped '  tail  from  the  ventn 

surface. 
Fig.  7. — Head  of  fcetal  cetacean,  natural  size,  from  above ;  n,  nostril. 

*  The  figures,  excepting  fig.  1 ,  were  drawn  from  nature  and  from  photograph] 
and  engraved  by  Mr.  Philip  Barnard. 


at.  JOUR  scu  Vol.  X. 


J.  E.  HUgard^Tidal  Waves  and  Ourrenia.  117 


Art.  XVIIL — On  Tidal  Waves  and  Currents  along  portions  of 
the  Atlantic  Coast  of  the   United  States;*  by  J.  E.  HiLOARD, 
Assistant  in  the  Coast  Survey,  Washington,  D.  0. 

1.   Movement  of  Tidal  Waves. 

Earthquake  waves  originating  with  an  impulse  at  one 
definite  point,  and  propagated  freely  through  the  ocean  in 
every  direction  with  a  velocity  depending  upon  the  square 
root  of  the  depth  of  the  sea,  may  serve  as  good  illustrations  of 
the  manner  in  which  tides  are  propagated  through  sounds,  bays 
and  rivers.  The  following  taole  gives  the  rate  of  motion  for 
different  depths : 
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The  movement  of  the  ocean  designated  by  the  name  of  tide- 
wave,  does  not  partake  of  the  nature  of  a  wave  in  the  common 
acceptation  of  tne  term,  but  is  rather  to  be  conceived  as  a  gen- 
eral movement  of  the  water  toward  a  point  under  the  attracting 
body,  and  again  awav  from  it  Its  periodicity  is  strictly 
dependent  upon  that  oi  the  attracting  body.  The  velocity  of 
the  movement  is  about  1,000  miles  per  hour  on  the  equator;  it 
extends  to  the  bottom  of  the  ocean,  the  depth  of  which  is  in- 
considerable compared  with  the  radius  of  the  earth.  It  is  not 
attended  bv  a  sensible  elevation  of  the  water  in  mid-ocean  ; 
and,  in  this  respect,  the  characteristic  of  what  we  call  a  wave  is 
absent  The  movement  may  be  likened  to  that  of  an  impulse 
given  to  a  verv  long  rigid  bar,  as  of  iron.  In  this  case,  a  sensi- 
ble time  will  be  required  for  the  transmission  of  the  impulse 
from  one  end  to  the  other,  and  during  its  transmission  the  par- 
ticles will  successively  approach  to  each  other,  by  which  an  in- 
finitesimal elevation  and  subsidence,  after  the  manner  of  a  wave, 
will  be  produced.  In  the  same  way  the  transmission  of  the 
movement  through  the  incompressible  water  of  the  sea,  is  at- 
tended with  an  infinitesimal  elevation  and  recession ;  but 
when  the  movement  reaches  shallow  water,  in  approaching  the 
shores,  the  horizontal  motion  is  partly  translated  into  vertical 
motion  upon  the  sloping  bottom  ;  and  it  is  thus  that  the  tides 
attain  sensible  vertical  height  Now,  where  a  bay  or  indenta- 
tion of  the  coast  presents  itself,  opening  favorably  to  the  tide- 

*  Extract  from  a  lecture  bj  Mr.  Hilgard  before  the  American  Institute,  January 
SYth.  1871. 


wave  thuB  developed,  und  decreases  iu  width  from  its  entrance 
towaid  its  head,  tne  tide  rises  higtier  from  the  mouth  opwaii 
This  iH  due  to  the  concentration  of  the  ware  by  the  approach 
ot  the  shores,  and  to  the  gradual  shoaling  of  the  bottom. 

This  effect  is  strikingly  illuBtrated  by  a  generalization  of  the 
heights  of  the  tides  on  the  Atlantic  coast  of  the  United  States. 
Thai  coast  presents,  in  its  general  outline,  three  large  bays:  the 
Great  Southern,  from  Cape  Florida  to  Cape  Hatteras  :  the  Great 
Middle,  from  Cape  Hatteras  to  Nantucket;  and  the  Great 
Eastern,  from  Nantucket  to  Cape  Sable,  now  known  as  the  GiiH 
of  Maine,  It  will  be  seen  that  the  tide-wave  arrives  at  about 
the  same  time  at  the  headlands,  Cape  Florida,  Cape  Hatteras^ 
Kantncket  and  Cape  Sable,  and  that  at  those  points  the  height 
is  inconsiderable  compared  with  the  rise  at  the  head  of  the  Mr- 
eral  bava.  Thus,  at  Cape  Florida  the  mean  rise  and  fall  is  only 
one  and  one-half  of  a  foot ;  at  Hatteras,  but  two  feet ;  while  at 
the  intermediate  entrance  to  Savannah  it  reaches  seven  feet,  de- 
alining  in  height  toward  both  capBB.  Again,  at  the  bead  of  tJie 
Middle  bay,  in  New  York  harbor,  it  reaches  five  feet,  while 
on  the  southeast  side  of  Nantucket  Island  it  is  little  over  one 
toot  The  configuration  of  the  Eastern  bay  is  less  regular,  and 
the  correspondence  of  heights  is  not  so  obvious.  The  recess  ei 
Massachusetts  bay  is  well  marked,  the  increase  in  height  reach- 
ing ten  feet  at  Boston  and  Plymouth.  Rolling  on  e.astward 
alon^  the  ooast  oi  Maine  it  constautly  incraa^tis.  But  tbfi  moA 
striking  effect  of  the  convergence  of  shores  is  exhibited  in  the 
b*y  of  Fundy.  At  St  Johns  the  mean  height  of  the  tide  ia  nine- 
teen feet,  and  at  Sackville,  in  Cumberland  Basin,  tfairt^-mx  feet, 
attaining  to  fifty  feet  and  more  at  spring-tidea 

When  the  wave  leaves  the  open  sea  its  front  slope  and  rear 
slope  are  equal  in  length  and  similar  in  form,  but  as  it  ad- 
vances into  a  narrow  channel,  bay  or  river,  its  front  slope  be- 
oomes  short  and  steep,  and  its  rear  slope  becomes  long  and  lees 
inclined.  Hence  arises  the  fact  that  at  a  station  near  the  sea  the 
time  occupied  by  the  rise  is  equal  to  that  occupied  by  the 
descent ;  but  at  a  station  more  removed  from  the  sea  the  rise 
occupies  a  shorter  time  than  the  descent  Thus,  in  Delaware 
bay  and  river,  we  have  the  following  relations  of  the  daratton 
ana  height  of  rise  and  falL 
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An  examinatiou  of  this  table  will  show,  besides  the  marked 
iDurease  in  the  height  of  the  tide  due  to  the  contraction  of  the 
shores  from  the  capes  up  to  Newcastle,  a  subsequent  loss  from 
friction  in  a  narrow  channel  of  nearly  uniform  character,  and 
correspondingly  a  rapid  propagation  of  the  tide-wave  through 
the  deep  water  of  the  bay,  and  a  comparatively  slow  movement 
along  the  narrow  channel  of  the  river.  At  the  mouth  of  the 
bay  the  duration  of  the  flood  tide  is  equal  to  that  of  the  ebb, 
while  at  Philadelphia  it  is  less  by  two  hours  fortv-two  minutes. 
When  the  tide  is  very  large  compared  with  the  depth  of  water, 
this  inequality  becomes  very  great ;  thus,  in  the  Severn  river 
at  Newnnam,  above  Bristol,  England,  the  whole  rise  of  eighteen 
feet  takes  place  in  one  and  a  half  hours,  while  the  fall  occupies 
ten  hours. 

2.  Tidal  Cxtrbbnts. 

The  agency  of  tidal  currents  in  producing  changes  in  the 
entrances  of  bays  and  harbors,  is  a  subject  of  the  first  import- 
ance to  commerce  and  navigation,  and  has  received  full  atten- 
tion in  the  prosecution  of  the  American  Coast  Survey.  The 
laws  accordmg  to  which  the  changes  takes  place  require  to  be 
studied  by  long-continued  observation,  and  when  the  change 
is  for  the  worse,  the  means  of  counteracting  it  must  be  pointed 
out 

Since  on  the  average  the  same  amount  of  water  moves  inward 
and  outward  with  the  flood  and  ebb  tides,  we  might  readily 
suppose  that  the  same  amount  of  material  is  transported  either 
way,  and  that  no  important  change  would  take  place  in  the 
configuration  of  the  oottom.  But  the  operation  of  the  flood 
stream  is  very  different  fh)m  that  of  the  ebo  stream.  We  have, 
as  a  general  feature,  an  interior  basin  of  some  extent,  commu- 
nicating with  the  sea  by  a  comparatively  narrow  passage. 
The  flood  stream,  therefore,  running  with  considerable  velocity 
through  this  channel,  will,  as  it  enters  the  basin,  spread  out 
and  become  slow,  depositing  the  sand  and  mud  it  is  charged 
with,  and  making  extensive  flats  or  shoals  opposite  the  entrance. 
The  ebb  stream  runs  slowly  over  the  flats  from  all  directions 
toward  the  opening,  without  removing  much  of  the  deposit, 
and  gradually  concentrates  in  definite  narrow  channels,  which 
it  scoops  out,  and  the  depth  of  which  will  depend  in  a  great 
degree  on  the  proportion  of  the  area  of  the  basin  to  the  outlet, 
or,  in  other  terms,  on  the  difference  of  level  which  will  be 
reached  during  the  ebb  between  the  basin  and  the  ocean,  which 
determines  the  greatest  velocity  and  transporting  power  reached 
by  the  ebb  stream. 

On  the  bars  of  most  of  the  sand-barred  harbors  on  our  south- 
em  coasti  the  place  and  direction  of  the  channel  are  frequently 
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changedl  during  violeot  storms,  when  the  directaon  of  the 
waves  happens  to  be  oblique  to  that  of  the  channel ;  or,  when 
the  sea  runs  directly  upon  the  channel,  the  depth  of  water 
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of  the  ebb  tide,  which  depends  upon  the  unchanged  factors  of 
area  and  form  of  basin,  neight  of  tide,  and  character  of  the 
material  forming  the  bar. 

Charleston  bar. — An  interesting  instance  of  this  maintenance 
of  the  depth  of  channels  from  a  determinate  tidal  basin  is  fur- 
nished bj  the  effects  of  the  obstructions  placed  in  the  channel 
over  Charleston  bar  during  the  war  of  the  rebellion.  On  the 
accompanying  diagram  is  seen  the  "  stone  fleet "  sunk  in  the 
main  channel,  which  at  that  time  had  twelve  feet  of  water  at 
low  tide  where  the  figure  7  indicates  the  present  depth.  There 
was,  moreover,  another  channel  making  out  more  to  the  south- 
ward, with  nine  feet  of  water  where  the  figure  8  indicates  the 
present  depth.  The  vessels  were  placed  checkcrwise  in  such  a 
manner  as  to  impede  navigation  wnile  inierfering  least  with  the 
discharge  of  the  water.  The  efi*ect,  nevertheless,  was  the  forma- 
tion of  a  shoal  in  a  short  time,  and  the  scouring  out  of  two 
channels,  one  on  each  side  of  the  obstructions,  through  which 
twelve  and  fourteen  feet  can  now  be  carried  at  low  water.  The 
increased  water-way  thus  given  to  the  ebb  tide  caused  it  to 
abandon  the  old  nine  foot  channel  on  the  less  direct  course  to 
deep  water.  We  have  here  the  total  obstruction  of  a  channel, 
which  was  of  considerable  importance  to  the  southward  trade, 
by  new  conditions  introduced  at  a  point  four  miles  distant 
from  where  the  effect  was  produced ;  and  we  are  warned  how 
carefully  all  the  conditions  of  the  hydraulic  system  of  a  harbor 
must  be  investigated  before  undertaking  to  make  any  change 
in  its  natural  conditions,  lest  totallv  unlooked  for  results  be 
produced  at  points  not  taken  into  consideration. 

New  York  Harbor  and  Long  Island  iSoiiiid, — Approaching 
now  more  closely  to  the  consideration  of  the  tidal  conditions  in 
New  York  harlior,  we  will  examine  the  progress  of  the  tide- 
wave  through  Long  Island  Sound  from  the  eastward  to  its 
meeting  with  that  entering  New  York  bay  at  Sandy  Hook. 

We  see  from  the  following  diagram  that  about  seven  and  a  half 
hours  after  the  transit  of  the  moon  high  water  has  advanced 
just  within  Block  Island  with  an  elevation  of  two  feet,  and,  at 
the  same  time,  has  passed  Sandy  Hook  with  an  elevation  of  four 
and  a  half  feet  Traversing  the  sound  at  a  rate  indicated  by 
the  Roman  figures,  with  increasing  heights  indicated  by  the 
Arabic  numerals,  it  reaches  Sands'  Point  eleven  and  a  half 
hours  after  the  transit  of  the  inoon  with  a  height  of  seven  and 
seven-tenths  feet  The  observed  time  of  transmission  from  the 
Bace  to  Sands*  Point  is  two  hours  and  one  minute,  and  the 
time  computed  from  the  depths,  according  to  the  law  developed 
by  Airy,  is  two  hours  fourteen  minutes ;  a  very  good  approxi- 
mation when  we  consider  the  irregularities  in  the  configuration 
of  the  Sound  which  could  not  be  taken  into  account     Advanc* 
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ing  still  farther,  the  height  somewhat  declines  id  conseqaence 
of  the  changes  of  direc^on  in  the  channel  and  its  shallowness. 


At  Hell  Gute  this  tidewave  is  met  b;  that  which  had  entered 
at  Sand;  Hook,  and  had  advanced  more  slowly  owing  to  the 
narrowness  and  intricacies  of  the  channel,  especially  ia  me  "East 
river. 

These  two  tides  which  meet  and  overlap  each  other  at  Hell 
\  diirerina  from  each  other  in  times  and  heighta.  cause  con- 
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which  flow  through  it  do  not  change  the  channel,  but  are 
obliged  to  follow  it  in  its  tortuous  course.  The  Sandy  Hook 
entrance,  on  the  contrary,  is  characterized  by  a  cordon  of  sands 
extending  from  Sandy  Hook  to  Coney  Island,  intersected  by 
channels,  which  are  maintained  against  the  action  of  the  sea, 
that  tends  to  fill  them  up,  by  the  scour  of  the  ebbtide  from  the 
tidal  basin  of  New  York  harbor. 

Unlike  Hell  Gkite  passage,  where  permanence  is  the  leading 
characteristic,  the  bar  and  channels  ot  Sandy  Hook  have  under- 
gone continual  changes  within  the  brief  period  of  our  history. 
The  advance  of  Sandy  Hook  upon  the  main  ship  channel  is 
among  the  notable  and  important  instances  of  the  effect  of  tidal 
currents.  Within  a  century  it  has  increased  a  mile  and  a 
quarter.  In  the  place  where  the  beacon  on  the  end  of  the  hook 
now  stands  there  were  forty  feet  of  water  fifteen  years  before  it 
was  built  The  cause  of  this  growth  is  a  remarkable  north- 
wardly current  along  both  shores  of  the  Hook,  running  both 
during  the  flood  and  the  ebb  tides  with  varying  rates,  and  result- 
ing from  those  tides  directly  and  indirectly. 

The  best  water  over  the  bar  is  about  two  miles  east  of  Sandy 
Hook  light,  in  a  direct  line  with  the  Swash  channel,  which  is 
the  second  opening,  shown  on  the  sketch,  above  the  Hook  ;  the 
shoal  lying  between  the  main  or  Hook  channel  and  the  Swash 
channel  being  known  as  Flynn*s  knoll.  The  greatest  depth 
over  the  bar  is  twenty-two  feet  at  mean  low  water;  and  very 
nearly  the  same  depth  can  now  be  carried  through  the  Swash 
channel,  which  formerly  was  three  feet  shallower,  but  has 
deepened  since  the  cross  section  between  the  Hook  and  Flynn's 
knoll  has  been  diminished  bv  one-third  its  area  by  the  growth 
of  the  Hook.  This  relative  change  in  the  capacity  of  the  chan- 
nels has  not  however,  affected  the  depth  on  the  outer  bar, 
which,  according  to  the  principles  above  laid  down,  is  depend- 
ent mainly  upon  the  area  of  the  tidal  basin  within. 

The  depth  of  twenty-two  feet  at  mean  low  water,  which  is 
now  maintained  at  the  entrance,  through  the  sands  constantly 
thrown  up  by  the  waves  of  the  sea,  may  be  considered  as  de- 
pending upon  the  following  elements : 

Ist  The  large  basin  between  Sandy  Hook  and  Staten  Island, 
including  Raritan  bay,  which  furnishes  more  than  one-half  of 
the  whole  ebb  scour. 

2d.  What  is  called  the  Upper  bay,  including  the  Jersey  flats 
and  Newark  bay. 

84  The  North  river,  perhaps  as  far  as  Dobb*s  Ferry,  main- 
taining the  head  of  the  eob  current,  although  not  directly  tak- 
ing part  in  the  outflow  ;  and, 

4tn.  A  portion  of  the  Sound  tide,  which  flows  it)  through 
Hell  Gate. 
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The  proportion  of  the  three  first  diyisions  in  producing  the    j 
depth  of  cnannel,  may  be  approximately  estimated  by  a  com- 
parison of  the  areas  and  distances  from  the  bar.     In  order  to 
maintain  the  depth  which  we  now  have,  it  is  important  that  the 
area  of  the  tidal  basin  should  not  be  encroacoed  upon.    In 

Sroportion  as  that  is  diminished  the  depth  of  the  channels  will 
ecrease. 

The  flats,  just  bare  at  low  water,  but  covered  at  high  tide, 
form  as  important  a  part  as  any  other  portion,  for  it  is  obvious 
that  it  is  only  the  volume  of  water  contained  between  the 
planes  of  low  and  high  water,  the  ''tide  prism,''  that  does  the 
work  in  scouring  the  channels.  The  water  on  the  flats  is 
especially  useful  by  retarding  the  outflow,  thus  allowing  a 
greater  difference  of  level  to  be  reached  between  the  basin  and 
the  ocean. 

When  we  yield  to  the  demands  of  commerce  any  portion  of  j 
the  tidal  territory,  to  be  used  for  its  wharves  and  docks,  we  I 
must  do  so  with  full  cognizance  of  the  sacrifice  we  are  about  to    ' 
make  in  the  depth  of  water  over  the  bar;  and  in  order  to  form 
any  well-founded  judgment  in  regard  to  the  efffect  of  such  en- 
croachments, it  is  necessary  to  be  in  possession  of  the  fullest 
knowledge  of  all  the  physical  facts  involved  in  the  problem,    i 
and  no  measure  of  encroachment  should  be  determined  upon 
except  in  pursuance  of  the  advice  of  scientific  experts. 

A  proposition,  frequently  mooted  by  men  of  enterprise,  and 
resisted  by  those  interested  in  the  welfare  of  the  city  of  New 
York,  is  tlie  occupation  of  the  Jersey  flats,  from  Pauhis  Hook 
to  Robbins  Reef,  lor  docks  and  wharves.  Without  expressing 
any  opinion  as  tv)  the  relative  value  of  the  gain  of  accommoda- 
tion for  shipping  and  the  loss  of  depth  in  the  channel,  I  ven- 
ture to  say  that  the  withdrawal  of  that  area  from  the  domain 
of  the  tide  would  occasion  a  loss  of  not  less  than  one  foot  in 
the  de])tli  of  the  bar  off  Sandy  Hook,  and  certainly  not  more 
than  two  feet 

The  part  which  the  fourth  division  in  our  classification  of  the 
basin  of  New  York,  that  of  the  East  river  and  llell  Gate  pas- 
sage, plays  in  the  outflow  of  the  ebb-tide  through  the  Sandy 
Hook  channels  depends  less  upon  the  area  involved  than  upon 
the  diflerence  in  point  of  time  and  height  of  tide  in  Hell  Gate 
already  adverted  to.  The  westerly  current,  usually  called  the 
ebb  stream  since  it  falls  in  with  the  ebb  stream  of  New  York 
harbor,  taking  place  when  the  sound  tide  is  highest,  starts  from 
a  level  of  three  and  half  feet  higher  than  the  easterly,  and  thus 
a  much  larger  amount  of  water  flows  out  through  the  Sandy 
Hook  channels  than  through  the  narrows  at  Throg's  Neck.  It 
is  apparent,  then,  that  this  portion  of  the  ebb  stream  re-enforc- 
ing as  it  does  the  ebb  stream  of  the  harbor  proper,  at  the  most 
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Table  times,  perfonna  a  moet  important  part  in  maictaining 
channels  through  the  Sandv  Hook  bar.  It  ma;^  be 
Qated  that  the  closing  of  Half  Gate  would  cause  the  loss 
ertainly  not  leas  than  three  feet  in  the  depth  of  those 
inel& 


rom  what  has  been  said  with  rcgurd  to  the  meeting  of  the 
i  in  Hell  Gate,  it  will  be  seen  tliat  the  violent  currents'  ex- 
jnced  in  that  locality  are  due  to  causes  beyond  our  control. 
dangers  to  navigation  arising  from  these  currents,  however, 
Jieir  setting  vessels  upon  tJie  rocks  and  reefs,  ni:iy,  in  a 
t  measure  be  di)ne  awaj  with  by  tlie  removal  of  the  ob- 
•tions,  in  which  work  considerable  progress  has  already  been 
e.     The  removal  of  the  reef  at  llollett's  Point,  tlic  wurk 
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ii[)nn  which  is  now  in  progress,  will  doubtless,  innpreat  desree^ 
do  awiiy  with  the  eddies  and  under-curceots  prcduced  bv  thif 
slmrp  tarn  whicii  the  chaDDcl  now  takes  at  that  point  It  If 
not  itnprubabic  thnt  the  successful  removal  of  those  obstructtoiufi 
will  yet  cause  the  sound  entrflnce  to  be  used  in  preference  to  tbtf 
other  by  the  flceta  jilyiug  between  European  ports  and  "' 
great  commercial  metropolis  of  America. 

Nms.— The  leoturcr  deilrea  to  eipreas  hia  indsbtednen  to  the  diacuM 
tidea  nod  curreats  by  Prol.  A.  D.  Badie  and  U.  MltotieU,  pobliabed  In  Om 
of  the  U.  S,  Coast  Survay. 


Art.    XIX— (Tn  mine   of  the    Ancient    Olacu-rs  of  the  Sirrm 
Xetada ;  by  Joseph  LeGonte,  Professor  of  Geology  in  tbe 

University  of  California. 

Last  summer  I  had  agaio  an  opportunity  of  examining  tlie 
OHthways  of  some  of  the  ancient  glaciers  of  the  Sierra.  It  will' 
be  remembered,  by  those  interested  in  this  subject,  that  IwOi. 
years  ago  I  publiehed  a  piiper  with  the  above  title.*  One  of 
the  grandest  of  the  gluciers  there  mentioned  was  one  which  1 
called  the  Lake  VaUey  Glacier.  Taking  its  rise  in  anow  fbuntaial 
among  the  high  peaks  in  the  neighorirhood  of  Silver  Moun- 
tain, this  great  irlacier  flowed  northward  down  Lake  ValW, 
and,  gathering  tributarit\«  from  the  summit  ridges  on  either  side 
of  the  valley,  but  es]>eci!illy  from  the  higher  western  summits, 
it  filled  the  basin  of  Lake  Tahoe,  forming  a  great  "mer  de 
glace,"  60  miles  long,  15  miles  wide,  and  at  least  2,000  feet 
deep,  and  finally  escaped  northeastward  to  the  plains.  Tke 
outlets  of  this  great  "mer  de  glace"  are  yet  imperfectly  knowa 
A  part  of  tlie  ice  certainly  escaped  by  Truckee  CuHon  (the 
present  outlet  of  the  lake);  a  part  probably  went  over  the 
northeastern  margin  of  the  basin.  My  studies  during  the 
summer  were  confined  to  some  of  the  larger  tributaries  of  this 
great  glacier. 

Truckee  Caflon  and  Donner  Lnke  (finci':rs.—T  havf  s^iiil  that 
one  oi'  iha  outlets  of  ibc  grcji  "hilt  dv  ghvL'"  khs  hy  ibe 
Truckee  River  CaQon.  The  stage  road  to  Lake  Tahoe  rnna  in 
this  cafLon  for  fifteen  miles.  In  most  parts  of  the  caDou  the 
rocks  are  volcanic  and  crumbling,  and  therefore  ill  adapted 
to  retain  glacial  marks;  yet  in  some  places  where  the  rock 
JB  harder  these  marks  are  unmistakable.  On  my  way  to  and 
from  Lake  Tahoe,  I  observed  that  the  Truckee  CaHoR  glacJtf 
was  joined  at  the  town  of  Truckee  by  a  short;  but  powerful 
■  Thii  Jonnul,  m,  T,  13G.    Proo.  Xmd.  So.  (UH,  it  ^wt  G),  M9, 
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tribntary,  which,  taking  its  rise  in  an  immense  rocky  amphi- 
theatre suiTOunding  the  head  of  Donner  Lake,  flowed  east- 
ward. Donner  Lake,  which  occupies  the  lower  portion  of  this 
amphitheatre,  was  evidently  formed  by  the  down-flowing  of 
the  ice  from  the  steep  slopes  of  the  upper  portion  near  the 
iummit  The  stage  road  from  Truckee  to  tne  summit  runs 
along  the  base  of  a  moraine  close  by  the  margin  of  the  lake  on 
one  side,  while  on  the  other  side,  along  the  apparently  almost 
perpendicular  rocky  face  of  the  amphitheatre,  1,000  feet  above 
the  surface  of  the  lake,  the  Central  Pacific  Railroad  winds  its 
fearful  way  to  the  same  place.  In  the  upper  portion  of  this 
amphitheatre  large  patches  of  snow  still  remain  unmelted 
during  the  summer. 

My  examination  of  these  two  glaciers,  however,  was  very 
carsorv.  I  hasten  on,  therefore,  to  others  which  I  traced  more 
carefully. 

As  already  stated  in  my  former  paper.  Lake  Tahoe  lies 
countersunk  on  the  very  top  of  the  Sierra.  This  great  i*ange 
is  here  divided  into  two  summit  ridges,  between  which  lies  a 
trough  50  miles  long,  20  miles  wide,  and  8,000-8,500  feet  deep. 
This  trough  is  Lake  Yalley.  Its  lower  half  is  filled  with  the 
waters  of  Lake  Tahoe.  The  area  of  this  lake  is  about  250 
square  railes,  its  depth  1,640  feet,  and  its  altitude  6,2(^0  feet 
It  is  certain  that  during  the  fullness  of  Glacial  times  this  trough 
was  a  great  "merde  glace,"  receiving  tributaries  from  all  direc- 
tions except  the  north.  But  as  the  Glacial  period  waned — as 
the  great  "  mer  de  glace  "  dwindled  and  melted  away,  and  the 
lake  basin  became  occupied  by  water  instead,  the  tributaries 
still  remained  as  separate  glaciers  fii)wing  into  the  lake.  The 
tracks  of  these  lingering  smaller  glaciers  are  far  more  easily 
traced  and  their  records  more  easilv  read,  than  are  those  of 
the  greater  but  more  ancient  glacier  of  which  they  were  once 
but  the  tributaries. 

Of  the  two  summit  ridges  mentioned  above  the  western  is 
the  higher.     It  bears  the  most  snow  now^  and  in  glacial  times 

Eve  origin  to  the  grandest  glaciers.     Again:  the  peaks  on 
th  these  summits  nse  higher  and  higher  as  we  go  toward  the 
upper  or  southern  end  of  the  lake.     Hence  the  largest  glaciers 
wn  into  the  lake  at  its  southwestern  end.     And,   since   the 
mountain  slopes   here  are  toward  the  northeast  and  therefore 
the  shadiest  and  coolest,  here  also  the  glaciers  have  had  the 
greatest  vitality  and  lived  the  longest,  and  have,  therefore,  left 
the  plainest   record.     Doubtless,    careful   examination    would 
discover  the  pathways  of  glaciers  running  into  the  lake  from 
the  eastern  summit  also;  but  I  failed  to  detect  any  very  clear 
traces  of  such,  either  on  the  eastern  or  on  the  northern  portion 
of  the  western  side  of  the  lake;  while  between  the  southwestern 
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end  and  Sugar  Pine  Point,  a  distance  of  onl^  eight  or  ten  miloi 
I  saw  distinctly  the  pathways  of  Ave  or  six.  North  of  Sngmr 
Pine  Point  there  are  also  several  3%ey  art  oA  maried  hjf 
moraine  ridges  running  down  from  ike  eummiU  amd  prafeeiing  ae 
points  into  me  lake.  The  pathways  of  three  of  these  glaoieri  I 
studied  somewhat  carefully,  and  after  a  few  preliniinary  rs- 
marks,  will  describe  in  some  detail 

Mountains  are  the  culminating  points  of  the  soenic  grandeur 
and  beauty  of  the  earth.  They  are  so,  becaose  thej  are  also 
the  culminating  points  of  all  geological  agencies — igneou 
agencies  in  mountain  ybrmatfim,  aqueous  agencies  in  mountain 
ecuipture.  Now,  I  have  alresdy  said  that  the  mountain  peaks 
which  stand  above  the  lake  on  eveiy  side  are  hi^est  at  the 
southwestern  end,  where  they  rise  to  the  altitude  <»  8,000  fbet 
above  the  lake  surface,  or  between  9,000  and  10,000  feet  above 
the  sea.  Here,  therefore,  ran  in  the  greatest  glaciers ;  here  we 
find  the  profoundest  glacial  sculpturings ;  and  here  also  sie 
clustered  all  the  finest  beauties  of  this  the  most  beautiful  of 
mountain  lakes.  I  need  only  name  Mt  Tallao,  Fallen  Leaf 
Lake,  Cascade  Lake,  and  Emerald  Bay,  all  within  three  or  finir 
miles  of  each  other  and  of  the  Tallao  House.  These  three 
exquisite  little  lakes  (for  Emerald  Bay  is  also  almost  a  lake), 
nestled  closely  against  the  loftiest  peaks  of  the  western  summit 
ridge,  are  all  perfect  examples  of  glacial  lakes. 

South  of  Lake  Tahoe,  Lake  YaUey  extends  for  fifteen  miles 
as  a  plain,  gently  rising  southward.  At  its  lower  end  it  is  bat 
a  few  feet  above  the  lake  surface,  covered  with  glacial  drift 
modified  by  water,  and  diversified,  especially  on  its  western 
side,  by  debris  ridges,  the  moraines  of  glaciers  which  continued 
to  flow  into  the  valley  or  into  the  lake  long  after  the  main 
glacier,  of  which  they  were  once  tributaries,  had  dried  up. 
On  approaching  the  south  end  of  the  lake  by  steamer,  I  had 
observed  these  long  ridges,  divined  their  meaning,  and  de- 
termined on  a  closer  acquainlanca  While  staying  at  the 
Tallao  House  I  repeatedly  visited  them  and  explored  the 
cafions  down  which  their  materials  were  brought  I  proceed 
to  describe  them. 

Fallen  Leaf  Lake  Glacier, — Fallen  Leaf  Lake  (see  map,  p.  ISO) 
lies  on  the  plain  of  Lake  Valley,  about  one  and  a  half  miles  from 
Lake  Tahoe,  its  surface  but  a  few  feet  above  the  level  of  the 
latter  lake,  but  its  bottom  far,  probably  several  hundred  fieet, 
below  that  level  It  is  about  three  to  three  and  one-half  miles 
long  and  one  and  one-fourth  miles  wide.  From  its  upper  end 
runs  a  canon  bordered  on  either  side  by  the  highest  peaks  in 
this  region.  The  rocky  walls  of  this  canon  terminate  on  the 
east  side  at  the  head  of  the  lake,  but  on  the  west  side,  a  little 
farther  down.     The  lake  is  bordered  on  each  side  by  an  ad- 
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mirably  marked  debris  ridge  (moraine)  three  hundred  feet 
high,  four  miles  long,  and  one  and  one-half  to  two  miles  apart 
These  moraines  may  be  traced  back  to  the  termination  of 
the  rocky  ridses  which  bound  the  cafion.  On  one  side  the 
moraine  lies  wnolly  on  the  plain ;  on  the  other  side  its  upper 
part  lies  against  the  slope  of  Mt  Tallac.  Near  the  lower  end 
of  the  lake  a  somewhat  obscure  branch  ridge  comes  off  from 
each  main  ridge,  and  curving  around  it  forms  an  imperfect 
terminal  moraine  through  which  the  outlet  of  the  lake  breaks 
its  way. 

On  ascending  the  caflon  the  glaciation  is  very  conspicuous, 
and  becomes  more  and  more  beautiful  at  every  step.  From 
Soda  Springs  (map,  ss)  upward  it  is  the  most  perfect  I  have 
ever  seen.  In  some  places  the  whole  rocky  bottom  of  the 
cailon,  for  many  acres  in  extent,  is  smooth  and  polished  and 
gently  undulating,  like  the  surface  of  a  glassy  but  billowy  sea. 
The  glaciation  is  distinct  also  up  the  sides  of  the  caflon  1,000 
feet  above  its  floor. 

There  can  be  no  doubt,  therefore,  that  a  glacier  once  came 
down  this  caflon  filling  it  1,000  feet  deep,  scooped  out  Fallen 
Leaf  Lake  just  where  it  struck  the  plain  and  changed  its  angle 
of  slope,  and  pushed  its  snout  four  miles  out  on  the  level  plain, 
Dearly  to  the  present  shores  of  Lake  Tahoe,  dropping  its  adbris 
on  either  side  and  thus  forming  a  bed  for  itseif  in  its  sub- 
sequent retreat  it  seems  to  have  rested  its  snout  some  time  at 
the  lower  end  of  Fallen  Leaf  Lake,  and  accumulated  there  an 
imperfect  terminal  moraioa  The  outlines  of  this  little  lake 
with  its  bordering  moraines  are  shown  in  the  diagram-map  on 
the  following  page. 

2.  Giscade  Lake  Glacier. — Cascade  Lake,  like  Fallen  Leaf 
Lake,  is  about  one  and  one-half  miles  from  Lake  Tahoe,  but, 
unlike  Fallen  Leaf  Lake,  its  discharge  creek  has  considerable 
fell,  aad  the  lake  surface  is,  therefore,  probably  100  feet  above 
the  level  of  the  greater  lake.  On  either  side  of  this  creek, 
from  the  very  border  of  Lake  Tahoe,  runs  a  moraine  ridge  up 
to  the  lake,  and  thence  close  along  each  side  of  the  lake  up  to 
the  rocky  points  which  terminate  the  true  mountain  caQon 
al>ove  the  head  of  the  lake.  I  have  never  anywhere  seen  more 
perfectly  defined  moraines.  I  climbed  over  the  larger  western 
moraine  and  found  that  it  is  partly  merged  into  the  eastern 
moraine  of  Emerald  Bay  to  form  a  medial  at  least  300  feet  high, 
and  of  great  breadth  (see  map).  From  the  surface  of  the  little 
lake  the  curving  branches  of  the  main  moraine,  meeting  below 
the  lake  to  form  a  terminal  moraine,  are  very  distinct.  At  the 
head  of  the  lake  there  is  a  perpendicular  cliff  over  which  the 
river  precipitates  itself,  forming  a  very  pretty  cascade  of  100  feet 
or  more.     On  ascending  the  cafion  above  the  head  of  the  lake, 
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for  several  miles,  I  found,  everywhere,  over  the  lip  of  the  I 
(irwipice,  over  ibe  wliolp  floor  of  the  cailon,  and  up  tho  sidea  J 
1,000  foet  or  more,  the  must  perfect  gUciatiop. 


There  cannot,  therefore,  be  the  slightest  doubt  that  this  also 
is  the  pathway  of  a  glacier  which  once  ran  into  Lake  Tahoe. 
After  coming  down  its  steep  rocky  bed,  this  glacier  precipitate^ 
itself  over  the  cliff,  scooped  out  the  lake  at  its  toot,  and  then 
ran  on  until  it  bathed  its  snout  in  the  waters  of  Lake  Tahoe, 
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id  probably  formed  icebergs  there.  Ih  its  subsequent  retreat 
seems  to  have  dropped  more  debris  in  its  path  and  formed 
more  perfect  terminal  moraine  than  did  Fallen  Leaf  Lake 
lacier. 

Emeiald  Bay  Olacier, — All  that  I  have  said  of  Fallen  Leaf 
ike  and  Cascade  Lake  apply,  almost  word  for  word,  to 
nerald  Bay.  This  beautiful  bay,  almost  a  lake,  has  also 
en  formed  by  a  glacier.  It  also  is  bounded  on  either  side 
'  moraines,  which  run  down  to  and  even  project  into  Lake 
ihoe,  and  may  be  traced  up  to  the  rocky  points  which  form 
e  mouth  of  the  cation  at  the  head  of  the  bay.  Its  eastern 
Draine,  as  already  stated,  is  partly  merged  into  the  western 
jraine  of  Cascade  Lake,  to  form  a  huge  medial  moraine.  Its 
?stern  moraine  lies  partly  against  a  rocky  ridge  which  runs 
wn  to  Lake  Tahoe  to  form  Rubicon  Point.  At  the  head  of 
e  bay,  as  at  the  head  of  Cascade  Lake,  there  is  a  cliff  about 

0  feet  high,  over  which  the  river  precipitates  itself  and  forms 
beautiful  cascade.  Over  the  lip  of  this  cliff,  and  in  the  bed 
the  caiion  above,  and  up  the  sides  of  the  cliff-like  walls, 
KK)  feet  or  more,  the  most  perfect  glaciation  is  found.  The 
Iv  difference  between  this  glacier  and  the  two  preceding  is, 
at  it  ran  more  deeply  into  the  main  lake  and  the  deposits 
f>pped  in  its  retreat  did  not  rise  high  enough  to  cut  off  its 
de  rock  basin  from  that  lake,  but  exists  now  only  as  a 
xUow  bar  at  the  mouth  of  the  bay.  This  bar  consists  of 
it  moraine  matter^  i.  e.,  intermingled  boulders  and  sand, 
lich  may  be  examined  through  the  exquisitely  transparent 
Iter  almost  as  perfectly  as  if  no  water  were  present  Some 
the  boulders  are  of  large  size. 

All  that  I  have  described  separately  and  in  detail,  and  much 
>re,  may  be  taken  in  at  one  view  from  the  top  of  Mt  Tallac. 
om  this  peak  nearly  the  whole  course  of  these  three  glaciers, 
eir  fountain  amphitheatres,  their  cafion  beds,  and  their  lakes 
closed  between  their  moraine  arms,  may  be  seen  at  onca 
le  view  from  this  peak  is  certainly  one  of  the  finest  I  have 
er  j^en.  Less  grand  and  diversified  in  mountain  forms  than 
iny  from  peaks  above  the  Yosemite,  it  has  the  added  beauty 
extensive  water  surface,  and  the  added  interest  of  several 
icial  pathways  in  a  limited  space.  The  observer  sits  on  the 
ry  euge  of  the  fountain  amphitheatres  still  holding  large 
isses  of  snow ;  immediately  oelow,  almost  at  his  feet,  lie 
istening,  gem-like,  in  dark  rocky  setting,  the  three  exquisite 
tie  lakes  :  on  either  side  of  these,  embracing  and  protecting 
em,  stretch  out  the  moraine  arms,  reaching  toward  ana 
recting  the  eye  to  the  great  lake,  which  lies,  map-like,  with 

1  its  sinuous  outlines  perfectly  distinct,  even  to  its  extreme 
►rthern  end,  twenty-five  to  tnirty  miles  away.     As  the  eye 
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MraepB  again  up  tbe  oaSaa-beda,  littie  lakaa,  gbKnflraooo)Md 
fock  oaaina,  fillra  with  ice^old  water,  fla^  id  i£b  annli^t  <m 
•very  nde.    Twdre  ot  fifteen  <rf  Aeae  mar  be  aera. 

From  appropriate  pontions  od  the  sarnce  of  I^ke  ^Uioe^ 
Uso,  all  the  mraaiae  ridgea  an  bektitifollj  ares  at  «mm^  bot 
4he  facial  takes  and  tiie  oafloD  beds,  of  ooane^  ecnnMlM  aeed. 
I  have  attempted,  in  the  nngh  aketdi  aeocMnpanying^  tiua 
p^>er,  to  exprses  tbe  oombioed  teenlta  at  obeertatfoaa  from 
many  p(nnt&  The-ontiines  of  tk»  mat  and  small  lakes  are 
aocorate,  aaUieee  have  bera' taken  from  f^aUemapa.  Also 
Ae  geoenl  posititHi  of  the  rooky  pdots,  aod  tiie  monane 
ridffea,  are  ttuentbly  ooireot  Bat,  (tthsnriae,  Ae  eketeli  ia  iB~ 
aetiaed  aa  an  ilttutratire  diagram  latber  fhan  a  topogiat^nerf 

S:  The  view  ia  sappoeed  to  be  taken  from  an  elcmted 
tion  above  tbe  lake  sor&ce^  looking  aooUiward. 

There  are  severiil  qiieslione  of  h  general  nature  suggested  by 
my  ezaminatioD  of  tSese  three  glacial  pathways,  whicn  I  have 
thought  best  to  cousider  separately. 

a.  Etndences  of  the  existence  of  the  Great  Lake  Valley  Olacier.^ 
In  my  (ormer  pajier  I  have  already  given  some  evidence  of  the 
former  existence  of  this  glacier  in  the  glacial  forms  detectable  io 
the  apper  part  of  this  valley.  I  will  now  give  some  additional 
evidmce,  gathered  last  summer. 

On  the  south  shore  of  Lake  Tahoe,  and  e-specially  at  the 
northern  or  lower  eml  uf  Fallen   Lenf  Lake,   I   foiiiui   many 

ftebbles  and  some  large  boulders  of  a  beaulil'ul  striped  agate- 
ike  slate.  The  stripes  consisted  of  alternate  bands  of  black 
and  translucent  white,  the  latter  weathering  into  milk-white, 
or  yellowish,  or  reddish.  It  was  perfectly  evident  that  these 
fragments  were  brought  down  from  the  cailon  above  Fallen 
Leaf  Lake.  On  ascending  this  caHon  I  easily  found  the  parent 
rock  of  these  pebbles  and  boulders.  It  is  a  powerful  outcrop- 
ping ledge  of  oeautifully  striped  siliceous  slate,  full  of  fissures 
and  joints,  and  easily  broken  into  blocks  of  all  sizes,  crossing 
the  caHon  about  a  half  mile  above  the  lake.  This  rock  is  so 
peculiar  and  so  easily  identified  that  its  fragments  become  an 
admirable  index  of  the  extent  of  the  glacial  transportation.  I 
have,  myself,  traced  these  pebbles  only  a  little  way  along  the 
western  shores  of  the  great  lake,  as  my  observations  were 
principally  confined  to  this  part;  but  I  learn  from  my  brother, 
Professor  John  LeConte,  and  from  Mr.  John  Muir,  both  of 
whom  have  examined  the  pebbles  I  brought  home,  that  pre- 
cisely similar  fragments  are  found  in  great  abundance  all  along 
the  western  shore  from  Sugar  Pine  Point  northward,  and 
especially  on  the  extreme  northwesteru  shore  nearly  thirty 
miles  from  their  source.  I  have  visited  the  eastern  shore  of 
the  lake  somewhat  more  extensively  than  the  western,  and 
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nowhere  did  I  see  similar  pebblea  Mr.  Mair,  who  has  walked 
around  the  lake,  tells  me  tnat  they  do  not  occur  on  the  eastern 
shore.  We  have,  then,  in  the  distribution  of  these  pebbles, 
demonstrative  evidence  of  the  fact  that  Fallen  Leaf  Lake 
glacier  was  once  a  tributary  of  a  much  greater  glacier  which 
tille<l  Lake  Tahoe. 

The  only  other  agency  to  which  we  could  attribute  this 
transportation  is  that  of  shore  ice  and  icebergs,  which  probably 
did  once  exist  on  Lake  Tahoe;  but  the  limitation  of  the 
i>ebbles  to  the  western,  and  especially  the  northwestern  shores, 
IS  in  exact  accordance  with  the  laws  of  glacial  transporta- 
tion, but  contrary  to  those  of  floating  ice  transportation — for 
lake  ice  is  carried  only  by  winds,  and  would,  therefore,  deposit 
equally  on  all  shores. 

Again :  I  think  I  find  additional  evidence  of  a  Lake  Tahoe 
*'  iner  de  glace*'  in  the  contrasted  character  of  the  northern  and 
southern  shores  of  this  laka 

All  the  little  elacial  lakes  described  above  are  deep  at  the 
upper  end  and  shallow  at  the  lower  end.  Further,  all  of  them 
have  a  sand  beach  and  a  sand  flat  at  the  upper  end,  and  great 
boulders  thickly  scattered  in  the  shallow  water,  and  along  the 
shore  at  the  lower  end.  These  facts  are  easily  explained,  if  we 
remember  that  while  the  glacial  scooping  was  principally  at  the 
upper  end,  the  glacial  droppings  were  principally  at  the  'lower 
ena.  And  further:  that  while  the  glacial  deposit  was  prin- 
cipally at  the  lower  end,  the  river  deposit,  since  the  glacial 
epoch,  has  been  wholly  at  the  upper  ena. 

Now  the  great  lake,  also,  has  a  similar  structure.  It  also 
ha.s  a  beautiful  sand  and  gravel  beach  all  along  its  upper  shore, 
and  a  sand  Hat  extending  above  it;  while  at  its  lower,  or 
northern  end,  thickly  strewed  in  the  shallow  water,  and  along 
the  shore  line,  and  some  distance  above  the  shore  line,  are 
found  in  great  abundance  boulders  of  enormous  size.  May  we 
not  conclude  that  similar  effects  have  been  produced  by  similar 
causes — that  these  huge  boulders  were  dropped  by  the  great 
glacier  at  its  lower  end?  Similar  boulders  are  also  found 
along  the  northern  portion  of  the  eastern  shore,  because  the 
principal  flow  of  the  ice-current  was  from  the  southwest,  and  in 
the  fullness  of  glacial  times  the  principal  exit  was  over  the 
northeastern  lip  of  the  basin. 

b.  Origin  of  Lake  Tahoe, — That  Lake  Tahoe  was  once  wholly 
occupied  by  ice,  I  think,  is  certain;  but  that  it  was  scooped  out 
bv  Lake  Valle;^  glacier  is  perhaps  more  doubtful.  All  other 
Sierra  lakes  which  I  have  seen  certainly  owe  their  origin  to 
glacial  agency.  Neither  do  I  think  we  should  be  staggered  by 
the  size  or  enormous  depth  of  this  lake.  Yet,  from  its  posi- 
tion, it  may  be  a  plication-hollow,  or  a  trough  produced  by  the 
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formation  of  two  parallel  mountain  ridges,  and  afterward 
modified  by  glacial  agency,  instead  of  a  pure  glacial-scooped 
rock-basin.  In  other  wor^s.  Lake  Vallev,  with  its  two  summit 
ridges,  may  well  be  regarded  as  a  phenomenon  belonging  to  the  order 
of  mountain-formation  and  not  to  the  order  of  mountain  sculpture, 
I  believe  an  examination  of  the  rocks  of  the  two  summit  ridges 
would  probably  settle  this.  In  the  absence  of  more  light  tfian 
I  now  nave,  I  will  not  hazard  an  opinion. 

c  Passage  of  slate  into  granite, — From  the  commencement  of 
the  rocky  caQon  at  the  head  of  Fallen  Leaf  Lake,  and  up  for 
about  two  miles,  the  cafion  walls  and  bed  are  composed  of  slate. 
The  slate,  however,  becomes  more  and  more  metamorphic  as  we 
go  up,  until  it  passes  into  what  much  resembles  trap.  In  some 
places  it  looks  like  diorite  and  in  others  like  porphyry.  I  saw 
no  evidence,  however,  of  any  outburst  This  latter  rock  passes 
somewhat  more  rapidly  into  granite  at  Soda  Springs.  From 
this  point  the  cafion  bed  and  lower  walls  are  granite,  but  the 
highest  peaks  are  still  a  dark,  splintery,  metamorphic  slate.  The 
glacial  erosion  has  here  cut  through  the  slate  and  bitten  deep 
into  the  underlyinjr  granite.  The  passage  from  slate  througn 
porphyritic  diorite  into  granite  may,  I  think,  be  best  explained 
oy  the  increasing  degree  of  metamorphism,  and  at  the  same 
time  a  change  of  the  original  sediments  at  this  point ;  granite 
being  the  last  term  of  metamorphism  of  pure  clays,  or  clayey 
sandstones,  while  bedded  diorites  are  similarly'formed  from 
ferruginous  and  calcareous  slates.  Just  at  the  junction  of  the 
harder  and  tougher  granite  with  the  softer  and  more  jointed 
slates,  occur,  as  might  be  expected,  cascades  in  the  river.  It 
is  probable  that  the  cascades  at  the  head  of  Cascade  Lake  and 
Emerald  Bay  mark,  also,  the  junction  of  the  granite  with  the 
slate — only  the  junction  here  is  covered  with  debris.  Just  at 
the  same  junction,  in  Fallen  Leaf  Lake  Canon,  burst  out  the 
waters  of  Soda  Springs,  highly  charged  with  bicarbonates  of 
iron  and  soda, 

(1,  Glacial  Deltafs. — I  have  stated  that  the  moraines  of  Cas- 
cade Lake  and  Emerald  Bay  glaciers  run  down  to  the  margin 
of  Lake  Tahoe,  An  examination  of  this  portion  of  the  lake 
shore  shows  that  they  ran  far  into  the  lake — that  the  lake  has  been 
filled  in,  two  or  three  miles,  by  crlacial  debris.  On  the  eastern 
margin  of  Lake  Tahoe,  the  water,  close  along  the  shore,  is 
comparatively  shallow,  the  shore  rocky,  and  along  the  shore- 
line, above  and  below  the  water,  are  scattered  great  boulders, 
probably  dropped  by  the  main  glacier.  But  on  the  west 
margin  of  the  lake  the  shore-line  is  composed  wholly  of 
moraine  matter,  the  water  very  deep  close  to  shore,  and  the 
bottom  composed  of  precisely  similar  moraine  matter.  In 
rowing  along  the  shore,  I  found  that  the  exquisite  ultramarine 
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blue  of  the  deep  water  extends  to  within  100  to  150  feet  of  the 
shore-line.  At  this  distance,  the  bottom  could  barely  be  seen. 
Judging  from  the  experiments  of  my  brother,  Professor  John 
LeConte,  according  to  which  a  white  object  could  be  seen  at 
a  depth  of  115  feet,  I  suppose  the  depth  along  the  line  of  junc- 
tion of  the  ultramarine  blue  and  the  emerald  green  water  is  at 
least  100  feet  The  slope  of  the  bottom  is,  therefore,  nearly, 
or  quite,  46^.  It  seems,  in  fact,  a  direct  continuation  beneath 
the  water  of  the  moraine  slope.  The  materials,  also,  which 
nuty  be  examined  with  ease  through  the  wonderfully  trans- 
parent water,  are  exactly  the  same  as  that  composmg  the 
moraine,  viz :  earth,  pebbles,  and  boulders  of  all  sizes,  some  of 
them  of  enormous  dimensions.  It  seems  almost  certain  that 
the  margin  of  the  great  Lake  Valley  glacier^  and  of  the  lake  itself 
when  this  glacier  had  melted  and  tlie  tributaries  first  began  to  run 
into  the  Icuce^  was  the  series  of  rocky  points  at  the  head  of  the  three 
Utile  lakes^  about  three  or  four  miles  back  from  tlie  present  margin 
of  the  main  lake;  and  that  ail  lakeward  from  these  poittts  has 
been  jUled  in  and  made  land  by  the  action  of  the  three  glaciers 
described.  At  that  time  Kubicon  Point  was  a  rocky  promon- 
tory, projecting  far  into  the  lake,  beyond  which  was  another 
wide  Day,  which  has  been  similarly  filled  in  by  ddbris  brought 
down  by  glaciers  north  of  this  point  The  long  moraines  of 
these  glaciers  are  plainly  visible  from  the  lake  surface ;  but  I 
have  not  examined  them.  Thus,  all  the  land,  for  three  or  four 
mUes  back  from  the  lake-margin,  both  north  arid  south  of 
Babicon  Point  is  composed  of  confluent  glacial  deltas,  and  on 
these  deltas  the  moraine  ridges  are  the  natural  levees  of  these 
ice-streams. 

e.  Parallel  Moraines. — The  moraines  described  above  are 
peculiar  and  almost  unique.  Nowhere,  except  about  Lake  Tahoe 
and  near  Lake  Mono,  have  I  seen  moraines  in  the  form  of  parallel 
ridges  lying  on  a  level  plain  and  terminating  abruptly  without 
any  signs  of  transverse  connection  (terminal  inoraine)  at  the  lower 
end.  Nor  have  I  been  able  to  find  any  description  of  similar 
moraines  in  other  countries.  They  are  not  terminal  moraines, 
for  the  glacial  pathway  is  open  below.  They  are  not  lateral 
moraines,  for  these  are  borne  on  the  glacier  itself,  or  else 
stranded  on  the  steep  cafion  sides.  Neither  do  I  think  mo- 
raines of  this  kind  would  be  formed  by  a  glacier  emerging 
from  a  steep  narrow  cafLon  and  running  out  on  a  level  plain  ; 
for  in  such  cases,  as  soon  as  the  confinement  of  the  bounding 
walls  is  removed,  the  ice  stream  spreads  out  into  an  ice  lake. 
It  does  so  as  naturally  and  necessarily  as  does  water  under 
similar  circumstances.  The  deposit  would  be  nearly  transverse 
to  the  direction  of  motion,  and,  therefore,  more  or  less  erescen- 
tia    There  must  be  something  peculiar  in  the  conditions  under 


wfaudt  these  purtillel  ridges  were  formed.  I  believe  the  coadi- 
tioDB  were  aa  described  nolo w. 

We  have  already  given  reason  to  think  that  the  original 
guu)^n  of  the  lake,  in  Glacial  times,  was  three  or  Tour  miles 
Mok  from  the  present  margin,  along  the  series  of  rocky  points 
MWQst  which  the  ridges  abut;  and  that  all  the  flat  plain 
ueoce  to  the  present  margin  is  made  land.  If  so,  then  it  is 
erident  that  at  that  time  the  three  glaoiera  described  ran  tar 
out  into  the  lake,  until  reaching  deep  water,  where  they  formed 
ioebergB.  Under  these  conditions,  it  is  plain  that  the  pressnre 
<m  this,  the  subaqueous  portion  of  the  glacial  bed,  would  be 
iQudl,  and  become  less  and  less  until  it  becomes  nothing  at  the 
point  where  the  icebergs  float  away.  The  pressure  on  the  bed 
bnnx  email,  not  enough  to  overcome  the  cohesion  of  ice,  there 
WOaltl  be  no  spreading.  A  glacier  nmning  down  a  steep  tiarroui 
raflon  and  out  into  deep  watfr,  and  formi'ig  teeberga  at  its  point, 
teouM  maintain  its  slider,  tongue-like  form,  and  drop  ita  dihrii 
Ml  each  side,  forming  parallel  ridges,  and  would  not  form  a  ter- 
mtnui  moraine  becivise  the  materials  tioI  dropped  prei'touslt/  would 
it  earried  off  by  icdjergs.  In  the  subsequent  retreat  of  such  a 
^Mlier,  imperfect  terminal  moraines  might  be  formed  higher 
mjf,  where  the  water  is  not  deep  enough  to  form  icebergs.  It 
JB  probable,  too,  that  since  the  melting  of  the  great  "merde 
guoe  "  and  the  formation  of  the  lake,  the  level  of  the  water  hu 
gone  down  considerably,  by  the  deepening  of  the  Truckee 
Cafioii  outlet  In-  means  of  erosion.  Thus  not  only  did  the 
glaciers  retreat  nom  the  lake,  but  also  the  lake  from  the  glaciers. 

As  already  stated,  similar  parallel  moraine  ridges  are  formed 
by  the  glaciers  which  ran  down  the  steep  eastern  slope  of  the 
Sierras,  and  out  on  the  level  plains  of  Mono.  By  far  the 
most  remarkable  are  those  formed  by  Bloody  CaBon  G-lacier, 
as  described  in  my  former  paper.  These  moraines  are  eox 
or  seven  miles  long,  SOO  to  400  feet  high,  and  the  parallel 
creste  not  more  than  a  mile  asunder.  There,  also,  aa  at  Lake 
Tahoe,  we  find  them  terminating  abruptly  in  the  plain  witboat 
any  sign  of  terminal  moraine.  But  higher  up  there  are  small, 
imperfect,  transverse  moraines,  made  during  the  eubseqaeni 
retreat,  behind  which  water  has  collected,  forming  lakes  and 
marshes.  But  observe  :  these  moraines  are  also  in  the  vicinttg 
of  a  great  lake;  and  we  have  abundant  evidence,  in  veiy  dia- 
tinct  terraces  described  by  Whitney*  and  observed  by  mysell 
that  in  glacial  times  the  toater  alood  at  least  six  hundred  feet 
i^oe  the  present  level  In  fact,  there  can  be  no  doubt  that  at 
that  time  the  waters  of  Mono  Lake  (or  a  much  greater  body  of 
water  of  which  Mono  is  the  remnant)  washed  against  the  bold 
rocky  points  from  which  the  ddbris  ridges  start.  27u  glaeiera 
•  Q«ologii»l  Snrray  of  aaUbtnia,  nL  i,  4E1. 
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in  this  viriniiy^  therefore^  must  have  run  out  into  the  water  six  or 
seven  miles,  and  doubtless  formed  icebergs  at  their  point,  and, 
therefore,  formed  there  no  terminal  moraine. 

That  the  glaciers  described  about  Lake  Tahoe  and  Lake 
Mono  ran  out  far  into  the  water  and  formed  icebergs  I  think 
is  quite  certain,  and  that  parallel  moraines  open  below  are 
characteristic  signs  of  such  conditions  I  also  think  nearly 
certain. 

/  Glacial  Erosion, — My  observations  on  glacial  pathways 
in  the  high  Sierra,  and  especially  about  Lake  Tahoe,  have 
fn^tly  modified  my  views  as  to  the  nature  of  glacial  erosion. 
Writers  on  this  subject  seem  to  regard  glacial  erosion  as  mostly, 
if  not  wholly,  a  grinding  and  scoring ;  tne  debris  of  this  erosion 
as  Tock-meal;  the  great  boulders,  which  are  found  in  such 
immense  quantities  in  the  terminal  deposit,  as  derived  wholly 
from  the  crumbling  cliffs  above  the  glacial  surface ;  the  rounded 
boulders,  which  are  often  the  most  numerous,  as  derived  in 
precisely  the  same  way,  only  they  have  been  engulfed  by 
(^vasses,  or  between  the  sides  of  the  glacier  and  the  bounding 
wall,  and  thus  carried  between  the  moving  ice  and  its  rocky 
bed,  as  between  the  upper  and  nether  millstona  In  a  word, 
all  boulders,  whether  angular  or  rounded,  are  supposed  to  owe 
their  origin  or  separation  from  their  parent  rock  to  atmospheric 
agency,  and  only  their  transportation  and  shaping  to  glacial 
agency. 

Now,  if  such  be  the  true  view  of  glacial  erosion,  evidently  its 
effect  in  mountain  sculpture  must  be  small  indeed.  Roches 
moutounees  are  recognized  by  all  as  the  most  .universal  and 
characteristic  sign  of  a  glacial  bed.  Sometimes  these  beds  are 
only  imperfectly  moutoujiees,  i.  e.,  they  are  composed  of  broken 
angular  surface  with  only  the  points  and  edges  planed  off.  Now, 
mouUmrtees  surfaces  always,  and  especially  angular  surfaces  with 
only  points  and  edges  beveled,  show  that  the  erosion  by 
grinding  has  been  only  very  superficial.  They  show  that  if 
the  usual  view  of  glacial  erosion  be  correct,  the  great  cafions, 
so  far  from  being  Jormed,  were  only  very  slightly  modified  by 
glacial  agency.  But  I  am  quite  satisfied,  from  my  own  obser- 
vations, that  this  is  not  the  only  nor  the  principal  mode  of 
glacial  erosion.  I  am  convinced  that  a  glacier,  by  its  enormous 
pressure  and  resistless  onward  movement,  is  constantly  breaking 
off  large  blocks  from  its  bed  and  bounding  walls.  Its  erosion  is 
not  only  a  grinding  and  scoring,  but  also  a  crushing  and  break- 
ing. It  makes  by  its  erosion  not  only  rock-meal,  but  also 
large  rock-chips.  Thus,  a  glacier  is  constantly  breaking  off 
blocks  and  making  angular  surfaces,  and  then  grinding  off 
the  angles  both  of  the  fragments  and  the  bed,  and  thus  forming 
round^  boulders  and  mouionne6s  surfaces.    Its  erosion  is  a 
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constant  process  of  alternate  rough  hewvig  and  planing.  If  1 
rock  be  full  of  fissures,  and  the  glacier  deep  and  heavy,  1 
rough  hewing  so  predominates  that  the  plane  has  only  time 
touch  the  corners  a  little  before  the  rock  is  again  broken  a 
new  angles  formed.  This  is  the  case  high  up  on  the  ca^ 
walls,  at  the  head  of  Cascade  Lake  and  Emerald  Bay,  but  ai 
in  the  cafivn  beds  wherever  the  slate  is  approached.  If,  on  t 
other  hand,  the  rock  is  very  hard  and  solid,  and  the  glacier 
not  very  deep  and  heavy,  the  planing  will  predominate  o\ 
the  rough  hewing,  and  a  smooth,  gentle  billowy  surface  is  t 
result.  This  is  the  case  in  the  hard  {granite  forming  the  be 
of  all  the  cafions  high  up,  but  especially  high  up  the  caflon 
Fallen  Leaf  Lake,  where  the  cafion  spreads  out,  and  extensi 
but  comparatively  thin  snow  sheets  have  been  at  work, 
some  cases  on  the  cliffs,  subsequent  disintegration  of  a  glaci 
polished  surface  mav  have  given  the  appearance  of  angul 
surfaces  with  beveled  ct)mer8 ;  but,  in  other  cases,  in  the  bed 
Oie  caflon,  and  on  elevated  level  places,  where  lar^e  loosen 
blocks  could  not  be  removed  by  water  nor  by  gravity,  I  c 
served  the  same  appearances,  under  conditions  which  fori 
this  explanation.  Mr.  Muir,  also,  in  his  Studies  in  the  Sier; 
gives  many  examples  of  undoubted  rock-breaking  by  ancie 
glaciers. 

Angular  blocks  are  mostly,  therefore,  the  ruins  of  crumbli: 
cliffs,  borne  on  the  surface  of  the  glacier  and  deposited  at 
foot     Many  ronndtd  boulders  also  have  a  similar  origin,  havr 
found  their  way  to  the  bed  of  the  glacier  through  crevasses, 
along  the  sides  of  the  glacier.     But  most  of  0\e  rounded  boidd 
in  the  terminal  deposit  oi  great  gkiciers  are  fragments  torn  off 
the  glacier  Itself,     The  proportion  of  angular  to  rounded  boul 
ers — of  upper  or  air- formed  to  nether  or  glacier-formed  fra 
ments,  depends  on  the  depth  and  extent  of  the  ice-current 
the  case  of   the  universal  ice-sheet  (ice-flood)  there    are, 
course,    no   upper  formed  or  angular   blocks  at  all — there 
nothing  borne  on  the  surface.     The  moraine,  therefore,  consL^ 
wholly  of  netlier-fonned   and  nether-borne  .severely  triturat" 
materials  {moraine  profonde).     The  boulders  are,  of  course,  J 
rounded.     This  is  one  extreme.     In  the  case  of  the  thin  movii 
ice-fields,  the  glacier e(s  which  still  linger  among  the  highest  y^ea 
and  shadiest  hollows  of  the  Sierra,  on  the  other  hand,  the  m 
raines   arc   composed   ivhoVy  of  angular  blocks.     This   is   t 
character  of  the  terminal  moraine  of  Mt    Lyell  glacier,  d 
scribed  in  my  previous  paper.     These  glacierets  are  too   th 
and  feeble  and  torpid  to  break  off'  fragments — they  can  on 
bear  away  what  falls  on   them.     This  is  the  other  extren 
But  in  the  case  of  ordinary  glaciers — ice  streams — the  bouldc 
of  the  terminal  deposit  are  mixed  ;  the  angular  or  upper-form 
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predominating  in  the  small  existing  glaciers  of  temperate 
climates,  but  the  rounded  or  nether-formed  greatly  predominat- 
ing in  the  grand  old  glaciers  of  which  we  have  been  speaking. 
1q  the  terminal  deposits  of  these,  especially  in  the  materials 
pushed  into  the  lake,  it  is  somewhat  difficult  to  find  a  boulder 
which  has  not  been  subjected  to  severe  attrition. 


Abt.  XX. —  Certain  Methyl  and  Benzyl  Compounds  containing 

^Selenium ;  by  C.  LoRiNG  Jackson. 

Mbthyl  Compounds. 

ifethyl  Monosflenide  (CH3),Se. — The  only  previous  research 
on  this  compound  is  one  by  Wdhler  and  Dean,*  but  it  is  evi- 
dent from  the  properties  and  oxidation  product  described  by 
tbem,  that  they  obtained  the  methyl  diselenide  (CH3)3Sej,,  and 
Dot  the  metbyl  monoselenide  (CH3),Se.  In  fact  Rathke,  some 
years  later,t  showed  that  in  the  ethyl  series  their  process  yielded 
principally  (C,H.),Se,,  and  but  a  comparatively  small  quantity 
of  (C,H3),Se.  iJnder  the  direction  of  Professor  Hofmann,  in 
the  Berlin  Laboratory,  I  have  prepared  the  methyl  mono- 
selenide according  to  the  process  by  which  Bathke  succeeded 
in  obtaining  ethyl  monoselenide,  and  find  that  it  differs  entirely 
from  the  substance  described  under  that  name  bv  Wdhler  and 
Dean,  but  is  analogous  to  (C2Hj)3Se  prepared  by  Joy:^  and 
Rathke.  Further,  I  find  that  in  the  benzyl  series  this  process 
yields  (C7H,)2Se,  while  that  adopted  by  Wohler  ana  Dean 
yields  principally  (C7H4),Se,. 

Methyl  Monoselenide  (C4H3),Se  was  prepared  by  distilling  a 
mixture  of  strong  solutions  of  NaOH  and  CHjKSO^  with 
P,Se,.  The  product  freed  from  water  was  purified  by  frac- 
tional distillation. 

Calculated  for  (OHs  )aSe.§  ObBerved. 

Carbon 2222  2207 

Hydrogen 6'65  5*61 

It  is  a  colorless  liquid  with  a  brilliant  luster  and  most  offen- 
sive odor.  Boiling  point  58'2°  (uncorr.).  It  burns  with  a 
blue  selenium  flame,  is  heavier  than  water  and  does  not  mix 
with  it ;  when  moist  it  turns  yellow,  probably  from  formation 
of  (CH3),Se,  ;  by  boiling  with  water  it  is  decomposed,  selen- 
ium being  set  free.  It  mixes  with  alcohol  and  ether,  is  not 
affected  by  hydrochloric  acid  or  sodic  hydrate  solution,  but  dis- 
solves in  strong  nitric  acid,  forming 

^  Aon.  Chem.  Phann.,  xcvii,  p.  1.    f  Ibid,  dii,  p.  208.    |  Ibid,  Ixzxvi,  p.  36. 
§Tbe  atomio  weight  used  for  Se  was  78,  that  given  by  Lothar  Meyer  in 
kk  Modema  Iheorien  der  Ghemie. 
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Nitrate  of  Methyl  Selenide. — This  substance  can  be  purified  bj 
recrystallization  from  pure  water  or  alcohol.  Its  formula  is 
either (CH3),Se(N0,)0H  or  (CH3),Se(N0,).  (CH,),SeO,  but 
the  percentages  from  these  two  formulae  are  so  nearly  the  same, 
that  it  was  imposible  to  decide  from  the  analysis  which  was  the 
right  one.  It  crystallizes  in  long  white  prisms  with  a  slight 
odor,  which  melt  at  90'6°  (uncorr.),  and  are  extremely  soluble 
in  water,  less  so  in  alcohol,  but  freely  soluble  in  hot,  insoluble 
in  ether. 

Chloride  of  Methyl  Selenide  (CH3),SeCl,  was  formed  by  pre- 
cipitating the  nitrate  with  hydrochloric  acid.  It  can  be  puri- 
fied by  crystallization  from  alcohol 

Oalculated  for  (CHt  ),S601s.  Observed. 

Chlorine 89-66  39-02     38*82 

It  forms  large  white  very  thin  scales  with  a  pearly  luster  and 
disagreeable  odor.  Melting  point  69-5°  (uncorr.).  It  is  slightly 
soluble  in  water  and  ether,  very  soluble  in  alcohol  and  in 
hydrochloric  acid. 

Bromide  of  Methyl  Seleuide  (CH3),SeBr,  was  prepared  like 
the  chloride  using  hydrobromic  instead  of  hydrochloric  acid. 
The  yellow  precipitate  was  washed  with  cold  water  and  re- 
crystallized  once  out  of  hot  alcohol. 

Galoolated  for  (OHs)sSeBri.  Obaerred. 

Bromine..    5970  59-95 

It  forms  very  thin  sulnhur-yellow  crvstalliiie  plates,  with  a 
pearly  luster  and  very  aisagreeable  odor,  melts  under  decom- 
position at  82°  (uncorr.)  ;  is  less  soluble  in  water  than  the 
chloride,  not  very  soluble  in  cold  alcohol ;  when  heated  with 
alcohol  a  portion  dissolves,  the  rest  melts  to  a  dark  brown  oil 
which  on  cooling  suddenly  crystallizes  in  yellow  scales,  swell- 
ing very  much  and  giving  otF  methylselenide,  which  was  recoL^- 
nized  by  its  odor,  the  supernatant  alcohol  becomes  brown.  It 
would  seem  that  the  compound  was  disassociated  according  to 
the  following  reaction  : 

(CH,),ScBr,=(CH,),Se+Br,, 

and  that  on  cooling  it  was  regenerated,  while  the  heat  given  otf 
by  the  combination  volatilized  a  portion  of  the  methylselenide, 
and  the  bromine  thus  left  free  colored  the  alcohol  brown. 
This  view  is  supported  by  the  fact  that  (^CH,)3SeBr2  can  be 
made  by  direi^t  combination  of  (CH3)2Se  and  bromine,  much 
heat  being  evolved  in  the  procesa  On  account  of  this  prop- 
erty, crystallization  of  the  bromide  of  methylselenide  from  alco- 
hoi  is  always  attended  with  loss.  The  substance  is  insoluble  in 
ether. 

Iodide  of  Methyl  Selenide  (CH 3)38613  was  formed  when  aque- 
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soIutioDs  of  the  nitrate  and  potassic  iodide  were  mixed. 
J  red  precipitate  was  washed  with  water  and  alcohol.  Only 
roximate  results  were  obtained  on  analysis,  as,  owing  to  the 
it  instability  of  the  substance  it  was  impossible  to  obtain  it 
ectly  pure.  It  is  a  brick-red  powder,  which  even  in  vacuo 
lually  decomposes,  iodine  being  set  free.  It  is  insoluble  in 
er,  quite  soluble  in  alcohol  and  ether,  but  its  solutions  are 
ipletely  decomposed  even  by  spontaneous  evaporation,  so 
;  no  crystals  could  be  obtained.  The  substance  breaks  up, 
the  same  way  as  the  bromide,  into  methylselenide  and 
ne. 

arious  attempts  to  prepare  the  oxide  (CH3),SeO  by  treat- 
(CH3)3SeCl,  with  Ag,0  were  unsuccessful,  as  the  argentic 
>ride  formed  blackened  almost  immediately  from  formation 
Identic  selenida  The  cyanide  (CH3j,Se(0N),  seems  to  be 
•emely  unstable.  I  did  not  succeed  in  preparing  it  in  a 
a  fit  for  examination,  either  by  the  action  of  KCN  on  the 
ate  or  of  AgCN  on  the  chloride.  A  sulphate,  probably 
!,)3SeS0j,  was  prepared  by  the  action  of  argentic  sulphate 
the  chloride,  but  was  not  investigated. 
UthylSelenide  Platinw  Chhride  [(CH3)2Se],PtCl,.— When 
hvl  selenide  is  poured  into  an  aqueous  solution  of  platinic 
•ride  a  pale  red  precipitate  is  formed,  which  boiled  with 
3r  becomes  suddenly  oright  lemon  yellow — the  change  of 
r  is  very  striking — and  can  then  be  crystallized  from  a  large 
ntity  of  hot  alcohol  by  slow  evafX)ration.  The  crystals 
3  washed  with  cold  alcohol,  and  the  platinum  determined 
gnition;  as  with  all  other  platinum  compounds  containing 
aium,  very  long-continued  ignition  over  the  blast-lamp  was 
ssarv  to  drive  off  the  last  traces  of  selenium. 

Calculated  for  [(GHs):,Se]sPtCl4.  Observed. 

Platinum- 35-54  36*48  

Carbon 8-64  8-94 

Hydrogen 2-16  2  42 

;  crystallizes  in  minute  yellow  plates  made  up  of  pennate 
ips  of  needles ;  when  ignited  below  re«lness  it  gives  off 
hylselenide  and  turns  black;  is  very  slightly  soluble  in 
er,  sparingly  soluble  in  hot  alcohol,  insoluble  in  ether. 

Benzyl  Compounds. 

9enzi/l  Monoselenide  {G^WfiUS).^^^' — Sodic  raonoselenide 
ned  by  the  action  of  phosphoric  pentaselenide  on  alcoholic 
i  was  boiled  with  benzyl  chloride  in  a  flask  with  a  return- 
ler.  The  liquid  gave  on  cooling,  white  needles  of  benzyl 
loselenide,  followed  by  yellow  scales  of  benzyl  diseleuide, 
two  substances  were  separated  by  recrystallization  from 


antf  Jfmwsfi  (Jtrmpoviia 

alcohol.     It  saves  lime  to  muke  «  first  rough  aeparaiion  vitb  | 
ether,  in  which  the  raonoselenide  is  the  most  soluble, 
Caloulsted  (or  (CH,),Se,  Observed. 

Cttrbou 64-6J  IJ3'15         63-73 

UydrogfD 5-38  6'5*  .S'Sfl 

If  an  excess  of  benzyl  chloride  is  uaed,  a  yellow  oily  liquid 
is  obtained,  which  after  some  time  deposits  the  benzyl  mouo- 
selenidc  iu  large  well-fonoed  flat  prisms  appareutlv  Delon<riiig 
to  the  i>iono<'linic  sjatern.  These,  aa  well  as  the  white  nemlo 
deposited  by  the  alcoholic  solution,  melt  at  46''5  (uncorr.)  and 
bum  with  a  smoky  flame,  which  shows  the  blue  color  charac- 
teristic nf  selenium.  It  ha,i  very  little  odor,  is  insoluble  in 
water,  freely  soluble  in  alcohol  and  ether. 

It  Bcems  to  form  salts  analogous  to  those  of  the  methyl  seleo- 
ide,  but  owing  to  their  great  instability  and  the  diffieulty  of 
preparing  benzyl  monoselenide  I  was  unable  to  get  cnougli  for 
analyses,  and  therefore  cannot  give  their  forrauhe. 

ifitratf  of  Benzyl  .Selenide — Benzyl  monoselenide  was  con- 
verted by  heating  gently  with  strong  nitric  acid  into  a  whiK 
mass,  which  formed  on  crystallization  from  hot  alcohol  well- 
marked  little  rhombic  crystnla.  Melting-point  88°  (uncorr.) 
It  is  almost  insoluble  in  wot«r  and  ether,  freely  soluble  in  hot 
alcohol,  less  so  iu  cold.  Il^  solutions  decompose  very  easily,  K> 
that  the  greater  part  of  the  subsUmce  disiippears  on  recr\-sal- 
lizalioii. 

a/on'df  of  Btmyl  Mu.iJf.- Au  alcoholic  solulion  nf  tbe 
nitmtc  gave  with  hjdroehloric  acid  a  white  preeijiitale  wiiicb 
yielded  yellow  or  brown  needles  on  recrystallization  from 
alcohol  It  consists  of  branching  needles  either  yellow  or 
brown  ;  the  color,  however,  is  probably  due  to  partial  decomposi- 
tion, as  it  is  extremely  unstable,  being  decomposed  even  below 
the  boiling  point  of  alcohol  into  selenium  and  benzyl  chloridt 
It  is  slightly  soluble  in  hot  alcohol,  and  its  solution  is  even 
more  unstable  than  that  of  the  nitrate. 

An  alcoholic  solution  of  nitrate  of  benzyl  monoselenide 
treated  with  hydrobromic  acid  gave  selenium,  and  vapors  which 
attacked  the  eyes  violently,  and  were  probably  benzyl  bromide 
C.HjCHjBr.  It  seems,  therefore,  that  the  chloride  and 
bromide  of  benzylselenide  are  decomposed  according  to  the 
following  reaction  ; 

{C,H,),SeBr,=2C,H,Br+Se, 
while  the  bromide  and  iodide  of  methylselenide  undergo  ai 
entirely  different  decomposition  : 

(CH,),SeBr,--(CH,),Se+Br,. 
It  is  interesting  that  the  replacement  of  one  atom  of  hydn^ei 
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in  methyl  by  phenyl  (which  converts  it  into  benzyl,  HCH, 
into  C«H5CH,),  should  produce  such  a  complete  change  in  its 
attractions. 

The  nitrate  of  benzylselenide  gave  with  potassic  iodide  a 
very  unstable  yellow  precipitate. 

Benzyl  Selenide  PUztinic  Chloride  [(C,H,)SeJ,PtCl,,  was 
prepared  by  mixing  alcoholic  benzylmonochloride  with  aqueous 
pktinic  chloride.  I  could  not  obtain  it  crystallized,  as  its  solu- 
tions decompose  on  evaporation.  It  was  therefore  purified  by 
washing  with  alcohol 

Calculated  for  [(C7H7)<Se]2PtCl4.  Observed. 

Platinum 22*97  22-82 

It  is  a  yellow  powder  insoluble  in  water,  slightly  soluble  in 
alcohol ;  on  heating  it  turned  black  and  gave  off  a  combustible 
gas. 

Benzyl  Diselenide  (C7H,)jSe3,  was  prepared  by  treating  a 
aodic  selenide  (from  the  reduction  of  NajSeOj  with  charcoal) 
with  benzyl  chloride,  this  being  the  method  by  which  Wohler 
and  Dean  obtained  their  so-called  methyl  monoselenide ;  but, 
as  I  expected  from  Rathke's  researches  in  the  ethyl  series,  I 
obtained  principally  diselenide  with  only  a  base  of  monoselenide. 
The  crude  sodic  selenide  was  boiled  in  a  flask,  with  a  return- 
cooler  with  alcohol  and  benzyl  chloride ;  the  liquid  thus  ob- 
tained deposited  light  yellow  scales  which  were  purified  by 
crystallization  from  boilmg  alcohol. 

Calculated  f or  (0  7  H  7 )  2  Se «  Observed. 

Carbon 4970  i8-75 

Hydrogen 4.14  4*48 

It  forms  straw-yellow  scales  which  are  superficially  decom- 
i)osed  by  direct  sunlight,  burning  brilliant  red.  It  has  very 
tittle  odor,  melts  at  90°  (uncorr.),  and  remains  fluid  a  long  time 
after  it  has  been  melted,  bums  with  a  blue  selenium  flame,  and 
is  insoluble  in  water,  freely  soluble  in  hot  alcohol,  less  so  in 
cold,  soluble  in  ether,  reacted  on  by  hydrochloric  acid,  but 
oxidized  by  nitric  acid. 

Benzylselenious  Acid  (C,H,)SeOOH. — When  benzyl  disele- 
nide was  treated  with  strong  nitric  acid  it  dissolved  with 
evolution  of  nitrous  fumes  to  a  colorless  liquid,  which  on 
cooling  crystallized  in  white  needles.  These  were  purified  by 
recrvstallization  from  alcohol  or  hot  water. 

Calculated  for  (C7H7)SeOOH  Observed. 

Carbon 41-58  41-61 

Hydrogen 3*96  425 

It  occurs  in  radiated  groups  of  white  needles  with  a  weak 
odor   when    pure;  when  sligntly   impure  it  smells  like  the 
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Mephitis  americana.  Melting-poiot  85^  (uDcorr.).  Bat  slichtlT 
soluble  in  cold  water,  indeiinitely  so  in  hot,  quite  fireely  soTqUIb 
in  cold  alcohol,  much  more  in  hot,  almost  insoluble  in  etbet 
Its  solutions  have  an  acid  reaction  and  set  free  carbonic  anhj^ 
dride  from  the  carbonatea 

Ammonic  Bemylselenite  was  prepared  by  dissolving  the  wid 
in  ammonia  and  driving  off  the  excess  of  ammonia  by  evapoifr 
tion  on  the  water-bath.  It  is  extremely  soluble  in  water  sad 
can  be  obtained  with  some  difficulty  in  wart-like  aggregation 
of  crystals. 

Argentic  Benzylselenite  (C7H,)SeOOAg  was  prepared  by  mix- 
ing aqueous  solutions  of  ammonic  benzylselenite  and  argentio 
nitrate.  The  white  curdy  precipitate  was  purified  by  crystal- 
lization from  a  very  large  quantity  of  boiling  water. 

Calculated  for  (C7H7)SeOOAg  Obaenred. 

Silver 34-95  S4-88 

It  forms  long  hair-like  crystals  which  mat  together  into  i 
felt-like  mass.  When  heated  in  the  water- bath  it  turns  blacki 
but  is  not  altered  in  direct  sunlight  Slightly  soluble  in  i 
large  quantity  of  boiling  water.     Freely  soluble  in  nitric  acii 

ASbrfi'c  lienzylselenite^  prepared  by  neutralizing  the  aqueoiis 
solution  oi'  the  acid  with  sodic  carbonate  can  be  obtained  OD 
evaix»ratiou  as  an  imperfectly  crystalline  white  mass  vefj 
soluble  in  water. 

Baric  Bi'iizi/lscknitf^  prepared  by  dissolving  baric  carbonate 
in  an  aqueDUs  solution  of  the  acid  is  white  and  very  soluble. 

Plui/thc  /f'nm/f>clrttiO\  prepared  by  precipitating  amnionic 
benzylselenite  with  ])luml>ic  nitrate  is  white  and  imperfectly 
crystalline,  insoluble  in  eold  water,  and  even  less  soluble  in 
boiling  water  than  the  silver  salt. 

Bmzi/l  Si'ltnocyanate  (C-Il-)SeCN. — Alcoholic  potassic  selen- 
oeyanate,  i>repared  aeeording  to  the  method  of  Crookes*  was 
treated  with  benzyl  chloride  till  its  smell  remained  after  shak- 
ing. The  liquid  {)oure(l  oiV  from  the  potassic  chloride  formed, 
deposited  white  needles  which  were  {)urilied  by  recrystalliza- 
tion  from  aleohol  or  ether. 

Calculated  for  (C ;  11 :  )SeCX.  Observed. 

Carbon 94-23  48*99 

Ilvdrogen 3o9  3*92 

Nitroo-en 7*23  ....  739 

It  crystallizes  with  the  utmost  ease  in  long  white  neeilles  or 
prisms,  with  a  most  disagreeable  smell  like  that  of  the  Sym- 
pif /carpus  /'tPtifi U.S.  Melting-point  7P  5  (uneorr.).  It  is  insolu- 
ble in  water,  soluble  in  ether  and  aleohol  unattaeked  by  hydro- 
chloric acid,  oxidized  by  fuming  nitric  acid. 

*  Annalen  der  Ghemie  und  Phamacie,  Ixxviii,  p.  177. 
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Xitrobeuzyl  tSehnocyanate,  Q ^^ ^{^O ^)^(jT^ ,  can  be  prepared 
bv  nitrizing  benzyl-selenocyanate  with  fuming  nitric  acid  at 
—4' ;  on  dilution,  white  crystals  mixed  with  an  oil  are  depos- 
ited ;  these  were  purified  by  pressing  between  filter  paper  and 
crystallizing  from  boiling  alcohol.  If  nitric  acid  much  above 
{f  was  used,  the  amount  of  product  was  much  smaller,  and 
was  mixed  with  an  acid  of  the  formula  CaH^(N03)C00H, 
probably  a  mixture  of  nitrodracylic  acid  and  one  of  the  other 
isomeres.  A  more  convenient  way  of  preparing  the  substance 
ccmsists  in  treating  potassic  selenocyanate  with  nitrobenzyl 
chloride,  Cjn^(N0,)CH2Cl,  prepared  according  to  Strakosch's 
methcKj,*  decolorizing  with  bone-olack,  and  recrystallizing  from 
boiling  alcohol.  The  substances  prepared  by  these  two  methods 
seem  to  be  identical  and  not  isomeric,  as  has  been  already  ob- 
served in  the  case  of  nitrobenzyl  sulphocyanate  by  Henry.f 

Calculated  for  G,  He(NO,)SeGN.  Observed. 

Carbon ... 40*00  40*87 

Hydrogen 2-60  8*12 

It  forms  globular  masses  of  radiating  needles  resembling 
wavellite,  has  but  little  odor,  melts  at  122°*6  (uncorr),  is  in- 
soluble in  cold  water  and  alcohol,  but  soluble  in  both  when 
boiling,  insoluble  in  ether.  It  dissolves  in  ammonia,  but  is  ob- 
tained unaltered  from  this  solution  by  acidifying,  or  by  evapo- 
rating to  dryness  and  recrystallizing.  It  is  possible  that  the 
substance  prepared  from  benzylselenocyanate  is  a  little  more 
easily  soluble  in  ammonia  than  that  prepared  from  nitrobt  nzyl- 
chloride, 

SkLE  NINES. 

These  co[n|X)unds  correspond  to  the  sulphines  discovered  by 
Oefele.  They  should  be  called  selenoniums  and  sulphoiiiunis 
in.stead  of  selenines  and  sulphines,  as  they  correspond  to  the 
salts  of  the  compound  ammoniums,  and  not  to  the  tertiarv 
amines,  as  is  evident  from  the  annexed  comparison  : 

H3N  H^S  H^Se 

(CH3)3N  (0113)28  (CHj^Se 

(CH3),NI  (0113)38!  (0113)380! 

Further,  they  resemble  the  compound  ammoniums  in  all  their 
properties,  especially  4n  their  tending  to  form  iodine  addition- 
products  an<l  alkaline  hydrates. 

Benzyl  diselenide  was  moistened  with  an  excess  of  methyl 
iodide  and  allowed  to  stand  for  se vend  days ;  it  turned  black 
and  became  pasty.  On  washing  the  mass  with  water  and 
evatx>rating  tne  wash  water,  white  prisms  were  obtained  con- 
sisting of  trimethylselcnonium  iodide  (CH3)3SeI,  already  de- 
scribed by  Cahours,:^  while  the  black  residue  consists  of  benzyl- 
dimethylselenonium-triiodide  and  benzyl  iodide. 

*  Bericfata  deutscben  cbemiacben  Gesellschaft,  vi,  1056.    \  IbVd.,  Vi,  ^V\ . 
fAxuL  Cbem.  PhamL,  caaxr,  352. 

4v  J>»'-«fc  ^"1— 7Vrfj?n  »w>T^Tr.9,  For    T    No.  M— A ▼""---  *''•" 

in 
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(C,H,)^ + 5C  H,I = (CH,)^I + (CH,)(CH,)SeI,+ CHtI 
The  presence  of  C,H,I  was  proved  by  obtaining  tribenzyl- 
amine,  (C,H,),N',  by  heating  with  alcoholic  amtnotiia.  The 
white  crystals  were  convertea  into  the  chloride  by  treatment 
with  argentic  chloride,  and  from  this  the  platinum  salt  was 
made  and  analyzed. 

CiJoulated  for  [(CU,),S«Cl],PtCl4.  Obserred. 

Ratinum 30-07  2»-27         

Carbon 10-96  ..,.         H-42 

Hydrogen -.  2-74  2-79 

BenzyldlmethyUdenonium  TViiodide  (C,H,XCH,),SeI,.— The 
black  residue  already  mentioned  was  washed  very  thoroughly 
with  alcohol  to  free  it  from  benzyl  iodide  and  then  recrystal- 
lized  from  boiling  alcohol. 

Calculated  for  (0,H,XOH,),Sel,.  ObBerred. 

Carbon 18-62  19-34       18-92 

Hydrogen 2-24  2-66         2-87 

Iodine 66-69  65-69        66-17 

It  forms  very  heavy  black  needles,  with  a  metallic  luster  like 
that  of  iodine,  and  a  most  offensive  odor.  It  melts  at  65",  but 
softens  a  few  degrees  below  its  melting-point  Heated  some- 
what more  it  gives  off  vapors  which  attacK  the  eyes  violently, 
is  insoluble  in  water,  slightly  soluble  in  cold  alcohol,  quite  ao 
in  hot,  slightly  in  ether.  Its  solutions  are  red,  and  are  decolor- 
ized by  gentle  beating  with  metallic  mercury,  Rathke  ob- 
served a  similar  action  with  a  black  oil  which  he  obtained  by 
acting  on  triethylselenonium  iodide  with  iodine  This  was  un- 
doii^iieillv  the  ti'iiodide,  but  he  gives  no  analysis  of  it,  I  lisve  | 
also  obtained  a  black  oil  by  treating  trimcthylselenonium  iotlide 
rith  iodine,  which  mu.st  be  (CH-|).,SeI,. 
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Art.  XXL — Description  of  the  Nash  County  Meteorite,  which  fell 
in  May,  1874 ;  by  J.  Lawrence  Smith,  of  Louisville,  Ken- 
tucky. 

The  meteorite  of  Nash  County,  North  Carolina,  fell  May 
14th,  1874,  at  .'i  o'clock  P.  m.,  near  Castalia,  in  lat  86°  il',  long. 
77**  60'.  Its  fall  was  accompanied  with  the  successive  explo- 
sions common  in  such  cases,  and  with  rumbling  noises  that 
lasted  about  four  minutes,  not  unlike  the  discharge  of  firearms 
in  a  battle  a  few  miles  off. 

The  stones  that  fell  must  have  exceeded  a  dozen  or  more ; 
three  only  have  been  found,  and  they  give  evidence  that  the 
territory  over  which  the  fragments  fell  was  ten  miles  long  by 
over  three  miles  wide.  Although  occurring  in  the  day,  the 
body  appeared  luminous  to  some  observers.  The  three  stones 
found  weighed  respectively  one  kilogram,  800  grams,  and  6^ 
kilograms.  The  second  was  the  fragment  of  one  broken  by 
the  fall.  Several  fragments  have  come  under  my  observation, 
from  which  I  am  enabled  to  give  the  following  description. 

They  are  of  the  more  common  aspect  They  have  a  dull  ex- 
terior coating,  which  in  some  places  does  not  entirely  cover  the 
stones,  there  being  a  lew  spots  of  the  fractured  surface,  less  than 
a  centimeter  in  diameter,  over  which  the  fused  matter  forming 
the  coating  is  scattered  in  the  form  of  pear-shaped  beads.  In 
one  or  two  crevices,  below  the  surface,  some  of  the  fused  matter 
of  the  coating  has  penetrated  five  millimeters  below  the  surface, 
and  here  it  is  more  brilliant  than  on  the  surface. 

The  interior  in  many  parts  is  of  a  dark  gray  color,  and  in 
other  parts  quite  light ;  tne  principal  cause  of  the  dark  color  is 
doubtless  owing  to  the  larger  amount  of  niekeliferous  iron  in 
tliat  part,  and  in  the  lighter  portion  there  are  some  white  spots 
of  a  mineral  that  is  doubtless  enstatite. 

The  specific  gravity  of  the  stone  is  =2*601.  Its  composi- 
tion is 

Niekeliferous  iron 16-21  p.  c. 

Stony  minerals 84''79 

The  niekeliferous  iron  consists  of — 

Iron 92*12 

Nickel 6-20 

Cobalt -41 


98-73 
Copper  and  phosphorus  not  estimated. 

Tne  stony  part,  when  treated  with  a  mixture  of  chlorhydric 
and  nitric  acid,  gave — ^insoluble  part,  47*02 ;  soluble  part,  52*98. 
The  former  was  found  to  be  composed  as  follows  v 


Silica    52-81 

Aluminft  - -1  'fO 

Protoxide  of  iron 13-21 

Magnesia 2""3I 

Allcalici!  (soda  with  traces  potash  and  littiia) .  1-3B 

9ft-31 
ntui  ia  essentially  bronzttc,     Tbe  soluble  portion  gnve — 

SUica 38-01 

^^^  Protoxide  of  iron IT'61 

^^^B  Magnesia    41'S!' 

^^B  Alumina    ,_ "46 

^^^  Sulpbur 1-01 

^H  fl8-2fl 

^PV  ThiB  is  evidently  olivine,  with  a  small  amount  of  sulphide  a( 
^^  iron,  which  !3  so  ifisseminaied  through  the  stone  that  it  is  not 
easily  Beparated  completely  by  mechanical  means.  Prom  the 
mincralogica!  examination  and  the  chemical  resalta  detailed 
above,  this  meteoric  stone  conaista  essentially  of  nickclifcroM 
iron,  bronzite  and  olivine,  with  small  particles  of  anorlhiu  ami 
enatalite.     Its  composition  is,  therefore,  a  usual  one. 

For  partjculars  in  regard  to  the  fall  of  this  meteorite  1  m 
indebted  to  Froi  Kerr,  Stat«  Geologial  of  Koitli  Caroliua. 


SCIENTIFIC    INTELLIGKNL'E. 
I.   Chkmistkt  and  Physics. 

1.  Conimereial  Quinulme  S'dphatr.. — By  this  name  various  mil- 
tares  are  known  in  conimerce,  such  as  of  quinine  and  chincho- 
nine  salphate,  and  of  quinidine,  cinclionine,  and  einchonidine  snl- 
pliates,  l>eBidc  the  pure  salt  itself.  Hesse  recommends  the  follow- 
ing method  for  the  examination  of  such  mixtures  :  (1)  One  grao 
of  the  sulphate  is  dissolved  in  seven  c.  c,  of  a  mixture  of  two  vol- 
umes chloroform  and  one  of  fl7  per  cent  alcohol.  The  pure  sah 
dissolves,  leaving  behind  any  inorganic  salts  present.  (2)  Half  t 
grain  of  the  sulphate  is  digested  at  60'  C.  with  20  c.  c.  of  water, 
and  I  -5  grams  Rochelle  salt  is  added,  producing  a  crystalline  pre- 
cipitate. After  standing  an  hour,  the  precipitate  is  filtered  off; 
the  filtrate  should  not  show  the  slightest  turbidity  on  adding » 
drop  of  ammonia.  The  production  of  a  precipitate  indicates  fiie 
presence  of  cinchonine  or  qiiinidine.  These  may  be  distinguished 
by  repeating  the  test  with  the  addition  of  potassium  iodide,  u 

ready  detailed  above.  Or  the  cinchonine  may  be  directly  tested 
lor'by  adding  half  a  gram  potassium  iodide  to  the  Roc  h  el  I  e  sill 
solution;  after  an  hour,  the  whole  is  filtered  and  a  drop  of  am- 
monia is  added.  No  precipitate  is  produced  if  cinchonine  be  ab- 
sents— Liebig'a  Aunaien^  clxxvi,  SS5,  Msy^  1876,  a.  r.  & 


% 
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On  Chrysezarin^  the  Dioxyquinone  of  Chrysene. — In  the 
se  of  an  examination  of  certain  specimens  of  commercial 
rin.  Claus  noticed  in  one  of  these  a  special  substance,  the  soln- 
of  which  in  potassa  gave  a  blood-red  color,  instead  of  the  vio- 
int  of  potassium  alizarate.  It  is  separated  from  the  alizarin 
extracting  the  dry  potassium  salt  with  boiling  alcohol     A 

brown  residue  is  left  on  evaporation,  which  dissolves  in  water 

a  yellow-red  color,  acids  throwing  down  a  lemon-yellow  pre- 
ate.     Crystallized  from  acetic  acid,  it  forms  dark  brown  nee- 

with  a  bronze  reflection.  It  melts  above  300°  and  sublimes 
•5°-310*,  condensing  again  in  brilliant  orange  needles.  Anal- 
gives  as  its  formula  C ,  g  11 ,  ^O^,  and  that  of  its  potassium  salt 
K2llg)0^.  The  author,  hence,  considers  it  the  dioxyquinone 
irysene,  and  gives  it  the  name  chrysezarin.  One  kilogram  of 
rin  paste  contains  four  or  five  grams  of  chrysezarin. — Moni- 
Scieatijique^  III,  v,  396,  May,  1875.  g.  f.  b. 

Production  of  Albumin  from  Fibrin. — Gautiee  shows  that 
ialysing  a  solution  of  fresh  blood  fibrin  in  sodium  chloride, 
norganic  matters  are  separated,  and  there  remains  a  liquid  co- 
ated by  heat,  by  mineral  acids  and  by  mercuric  chloride,  the 
ipitates  having  the  composition  of  those  from  pure  albumin. — 
>pies  Rendiis^  Ixxix,  227.  g.  f.  b. 

On  the  conversion  of  JBrttcine  into  Strychnine,— Tha  close 
lical  relation  between  the  different  alkaloids  of  the  same 
t-species  is  a  well  observed  fact.  The  two  bases  of  the  Strychr 
iamily,  strychnine,  Cg  jHgaNgOg,  and  brucine,  CagHgeNgO^, 

no  exception  to  this  rule,  and  Sonxensciiein  has  recently 
jeded  in  showing  that  the  former  may  be  produced  from  the 
r  at  will.     For  this  purpose  the  brucine  is  gently  warmed 

four  or  five  times  its  weight  of  dilute  nitric  acid.  The  liquid 
mes  red  and  evolves  carbonic  acid.     It  is  treated  with  potas- 

hvdnite  in  excess,  and  agitated  with  <.'ther.  This  on  evapo- 
n  leaves  a  red  mass,  from  which,  on  solution  and  recrystalli- 
»n,  a  crystallized  bitter  substance  was  obtained,  having  all  the 
erties  of  strychnine.  This  result  is  of  the  greatest  practical 
»rtance.  A  student  in  the  author's  laboratory  havirg  been 
n  a  mixture  containing  lead  nitrate  and  brucine,  used  the 
•Otto  method  for  detecting  alkaloids,  and  found  a  substance 
ig  the  reactions  of  strychnine.  Hence  the  use  of  nitric  acid 
xaraining  for  alkaloid  poisons  is  to  be  avoided,  since  strych- 

may  be  thus  formed. — Ber.  Berl.  Chem,  Ges,^  viii,  212, 
sh,  1875.  G.  F.  B. 

Fiirmation  of  Indol  from  Egg-albmnin.  —  Nencki,  in  an 
er  paper,  having  ascertained  tlie  fact  that  indol  injected  into 
>ody  produces  indigo-blue  in  the  urine,  made  experiments  to 
rtain  if  indol  was  a  normal  product  of  pancreatic  digestion,  as 
been  asserted  ;  and  though  the  results  were  suggestive,  they 

not  final.  Ktlhne  having  given  it  as  his  opinion  that  the 
•  thus  obtained  was  not  really  indol,  but  some  other  body 
ly  resembling  it,  Nencki  returns  to  the  charge  and  produces 


tndol  actually  obtained  from  albumiu  in  this  vay,  remarking  that 
it  may  be  much  more  readily  prepared  from  tliis  substance  than 
from  iiidigo-bltie.  For  this  purpose  300  granm  commercial  albu- 
min was  mixed  with  -ig)  liters  spring  'water,  and  an  oK-panen^as, 
carefiilly  freed  from  blood  and  fat,  and  finely  divided,  was  added. 
Tbe  beaker,  covered  with  a  glass  plate,  wag  kept  at  *0''-50''  for 
sixty  or  seventy  hoars.  The  liquid  was  ibeu  cooled,  sprained 
through  eloth,  acidulated  with  acetiif  acid  to  retain  the  excess  of 
albnmiu  iu  solution,  and  distilled  on  a  water  batb  to  one-fourth  of 
its  volume.  The  filtered  and  acid  distillal«  was  renderoil  alkaline 
with  dry  slacked  lime  and  extracted  with  an  equal  volume  of 
ether ;  the  ether,  ou  distillation,  left  having  the  ehnracterisiic  odor 
of  iniloL  Mixed  with  water  it  became  crystalliue,  and  recrystal- 
lizcd  from  water,  it  fused  at  62".  Elementary  analysis  confirmpd 
it  lis  indoL  The  amount  obtained  was  about  0  :i  pir  cent  of  tlio 
albumin  employed.— 7Jer.  Btrl.  fiiem.  Get.^  vii,  1593;  viit,  MOB, 
88U,  March,  1875,  «.  v.  a. 

tl.  GoUodioH  Film9.—  ^\,  K.  Gkipun  states  that  if  collodion  Im 
poured  on  a  very  elean  plate  of  glass,  the  film  may  he  separated 
when  dry  and  stretched  on  a  fhiKie.  Its  surliice  i^  jiolished.  and 
it  reflects  light  like  glass;  it  polarizes  by  reflection  and  by  refrao- 
tioii,  the  angle  of  mnximum  polarixatiiin  being  fitt"  2-'>',  (orrespoiid- 
ing  to  an  index  of  refraction  of  i--'ii08,  or  a  Rttli-  less  than  crown 
glass.  From  this  index  we  can,  by  observing  the  interfcwMoc 
iringeB,  ealiulnic  llie  thickitese,  with  a  resoli  varying  from  •Oitfil  to 
•00t*8  niiiiR.  So  tliin  :i  film  cut*  off  but  little  nidiaiit  heat.  With 
thf  lliirtui  of  !i  biinj)  as  a  source,  !tl  is  transmiiled.  With  a 
blackened  vessel  containing  boiliu^r  water  "70,  with  water  at  50° 
but  -50,  a  proportion  but  little  altered  when  the  water  is  cooled 
to  20^  W  itb  two  films  the  transmitted  heat  is  :i83,  the  first  oue 
transmitting  70,  the  second  i 


A  eeries  of  these  films  may  be  used  to  polarize  light  and  heat 
oy  refraction ;  yet  they  are  liable  to  break  by  the  increase  of 
tension  when  exposed  directly  to  sunlight.  Tlieir  diatbermaucy 
is  much  greater  than  that  of  piles  of  mica,  and  though  more  fr.tgile, 
they  are  easily  rejiaired.  Twi  >  sets,  each  consisting  of  six  collodion 
films,  transmitted  when  crossed  only  'ttO  as  much  heat  as  when 
placed  parallel.     A  pile  of  nine  films  being  placed  before  a  NicoFn 

firtsm  was  found  to  polarize  tt  to  -7  of  the  heat. — Comptea  Itendm, 
XXX,  882.  E.  c.  p. 

7.  Comfmstioii  of  Expl<mve  Jtfixturea. — AI.  Neviieneuf  lias 
described  two  methods  of  showing  the  vibratory  morion  attending 
the  explosion  of  a  mixture  of  oxygen  and  hydrogen  in  a  cylindri- 
cal tube.  First,  by  using  tubes  carefully  dried,  and  secondly  by 
covering  the  interior  with  paraffine.  In  the  first  case  the  steam 
condensmg  on  the  colder  portions  leaves  transparent  the  parts 
which  the  flame  in  vibrating  has  more  strongly  heated.  These 
latter  portions  are,  on  the  other  hand,  shown  in  the  second  case  by 
the  melting  of  the  parafline.  It  is  indispinsablo  that  the  combus- 
tion shall  not  be  too  rapid ;  and  further,  to  obtain  the  beet  effects 
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the  proportions  of  the  mixture  should  be  varied  with  the  dimen- 
sions 01  the  taba  With  a  tube  3  cms.  in  diameter  and  20  cms. 
long,  containincjr  one  part  of  hydrogen  and  one  of  air,  lines 
appear,  resembling  fern-leaves.  With  tubes  of  less  diameter  the 
eEecia  are  more  regular,  especially  if  a  musical  sound  is  produced 
by  the  explosion.  Fine  strias  are  then  observed  perpendicular  to 
the  axis  of  the  tube.  When  the  tube  is  very  long,  there  is  only 
a  confused  sound,  but  the  strite  are  well  separated  and  sharply 
defined.  If  the  mixture  is  ignited  by  the  eudiomctric  method, 
these  appearances  are  no  longer  produced.  If  the  tubes  are  open 
at  both  ends,  the  effect  is  the  same  as  if  one  end  is  closed.  With 
a  long  tube  the  appearance  in  the  dark  is  the  same  as  that  of  a 
Geiflsler  tube  illumniated  by  a  single  motion  of  the  breakpiece. — 
Joftrnitl  de  Physique^  iv,  138.  e.  a  p. 

8.  Chauyes  in  Llyht  due  to  the  motion  of  the  luminous  source 
or  of  thfi  Observer, — M.  Mascart  has  examined  this  question  both 
experimentally  and  theoretically.  Arago  announced  that  the 
refraction  of  the  light  of  two  stars,  toward  one  of  which  the 
earth  is  approaching  and  from  the  other  receding,  was  the  same, 
and  Fresnel  showed  that  this  could  be  accounted  tor  if  part  of  the 
ether  was  transported  with  the  refracting  medium,  the  change  in 
refraction  in  fact  being  compensated  by  the  motion  of  the  teles- 
cope. Many  efforts  have  been  made  to  show  optically  the  motion 
of  the  earth.  Babinet  thought  he  found  a  solution  in  the  diffrac- 
tion of  gratings,  and  showed  that  in  this  case  the  compensation 
does  not  take  place.  This  experiment,  repeated  under  the  most 
favorable  conditions,  both  with  solar  and  with  artificial  light,  yields 
results  wholly  negative.  And  the  delicacy  of  the  method  is  such 
that  the  change,  if  any,  must  be  very  small  compared  with  that 
given  by  Habinet's  formula.  Examining  the  theory  further 
reveals  a  source  of  eiTor  in  the  assumption  tliat  solar  light  reflecte<l 
from  a  mirr(»r  acts  exactly  as  if  it  came  from  a  source  on  the  pro- 
longation of  the  ray.  Hut  this  is  not  correct  if  the  mirror  moves, 
as  is  the  ease  on  the  earth,  but  the  conditions  are  the  same  as  if 
the  mirror  was  itself  luminous,  or  as  if  a  terrestrial  source  of  light 
was  employed.  Accordingly,  as  experiment  shows,  negative 
results  only  are  obtained. 

Suppose  that  we  have  two  sources  of  light,  one  the  soda  flame, 
the  second  a  star  containing  soda,  and  that  both  emit  rays  in  the 
opposite  direction  from  the  motion  of  the  earth.  The  absolute 
time  of  vibration  of  the  two  sources  are  identical,  but  the  wave- 
lengths of  the  light  emitted  are  different,  owing  to  the  motion  of 
the  first.  The  deviations  of  the  two  rays  ought,  therefore,  to  be 
different.  To  test  this  experimentally,  two  large  instruments  were 
constructed,  one  fixed  with  the  collimator  turned  to  the  west,  and 
inclosed  in  a  cave  where  the  daily  changes  of  temperature  were 
extremely  small.  The  other  was  jilaccd  on  a  movable  plate  so 
that  it  could  be  pointed  either  east  or  west.  Observations  showed 
that  the  deviation  was  wholly  inappreciable,  although  a  displace- 
ment of  a  twentieth  of  that  given  by  Fresnel's  formula  would  have 
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bei-n  perceptible.  But  this  formula  pontains  two  terms,  of  whieli 
the  first  is  proportional  to  the  velocity  of  the  medium,  but  is  verj 
Bm&U,  and  alight  ehangeH  in  it  are  quite  inappreeiable.  The  prin- 
cipal terra,  on  the  other  hand,  si-ems  to  depend  only  on  the  apparcai 
period  of  the  incident  light,  and  is  therefore  inde]>eudent  of  the 
motion.  By  applyin>!  a  moditieation  of  the  method  of  the  iiiter- 
fereiioe  of  plates  it  appears  that  there  is  not  a  difleri'tice  of  -(100005, 
or  of  -OOOOOa,  using  the  method  of  Newton's  rings.  Tlie  negative 
reRults  of  M.  Hock  on  the  interference  of  light  passing  throngb  r 
refracting  medinm  with  or  against  the  motion  of  the  earth  ii> 
similarly  explained.  Again,  )iy  the  double  refraction  of  le^laml 
spar,  fringes  were  obtained  differing  by  50,000  or  eveu  100,000 
wave  lengths,  without  a  variation  of  'UOOOOl  in  their  sppar^t 
position.  \\'ilh  the  rotary  polarisation  of  ijnarte  with  an  inslm- 
raent  capable  of  detecting  a  change  of  plane  of  quarter  of  a  degree 
and  a  rotation  of  fifteen  circumtereiices.  not  the  least  ftaange  wm 
preceptible,  due  to  the  motiuu  of  the  ennh.—Jo'n:  <ie  Phyit.,  iv, 
129.  K.  c.  p. 

9.  Nete  »OHrc«of  AfagnttUm. — M.  Donatu  Tdmmasi  stat«sthst 
when  a  current  of  steam  under  a  pressure  of  five  or  six  atinot- 
pheros  is  passed  through  a  tube  of  copper  two  or  three  millimett-n 
III  diameter,  and  rolled  in  a  helix  nrouud  a  cylinder  of  iron,  the 
Utter  is  so  strongly  magnetiied  that  an  iron  needle  placed  9om« 
centimeters  from  the" «(«a'H-mo(pj«(iB strongly  attracted  and  remaint 
magnetized  as  long  as  the  stoani  passes  through  the  tube.— 
CompU«  RendM,\x7ix,\tiX>l.  E.  c.  P, 

IL   Gkology  and  N.^tL'Ral  Histokt. 

1.  The  Geoloijy  of  New  Mexico.— Vrot  Cope  stated  that  the 
ground  covered  liy  the  geological  investigation  conducted  malTily 
m  New  Mexico  during  18T4  in  connection  with  the  Wheeler  U.  S. 
topographical  and  geological  sur>ey,  embracid  the  eastern  slop* 
of  the  Kocky  .Mountains  from  Pueblo  to  the  Saugrc  de  Chri^to 
Pass ;  both  sides  of  the  Rio  Urande  Valley  from  that  point  t« 
Al  god  ones,  N.  M,;  the  western  or  Sierra  Mudre  range  ;  and  the 
country  for  forty  miles  to  the  westward  of  it,  from  the  latilnde  of 
Sierra  Amarilla  as  far  south  as  the  road  from  Santa  F6  to  Fort 
Win  gate. 

I.itlle  of  novelty  has  been  added  from  the  first  two  named  re- 
gions, aK  they  have  been  prcvionsly  traversed  by  competent  geol- 
ogists ;  but  the  last  named  has  remained  up  to  the  present  time 
almoBt  unknown.  The  analysis  of  the  Btruclure  of  the  Siena 
Madrc  range  is  believed  to  indicate  that  its  elevation  took  pl:ice 
near  the  close  of  the  period  known  as  Cretaceous  No.  i,  anil  that 
the  elevating  forei'  was,  in  New  .'Mexico,  more  powerful  at  its 
sonthern  i-xtrcmily  than  along  the  middle  piirtiona  of  its  line. 
Another  important  disco'ery  is  the  lacustrine  character  of  the  Tri- 
assic  beds  which  form  a  part  of  the  axis  of  the  range ;  indicating 
the  existence  of  extensive  areas  of  dry  land  at  that  period,  of 
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lich  no  portion  is  remaining  in  the  region  examined  by  him,  but 
iich  may  be  supposed  to  be  represented  by  the  palsBozoic  beds 
ther  south  and  west.  A  third  important  point  is  the  determin- 
on  that  the  plateau  drained  by  the  eastern  tributanes  of  the 
n  Juan  River  is  composed  of  the  sediment  of  an  extensive  lake 
£k)cene  age,  which  was  probably  at  one  time  of  great  extent, 
t  whose  deposits  have  been  greatly  reduced  in  extent  through 
tsion.  The  boundaries  of  this  lake  to  the  east  and  south  were 
Lennined. 

[t  is  believed  that  additional  light  has  been  thrown  on  the  ques- 
n  of  the  age  of  the  Gralisteo  sandstone ;  and  that  its  paleontol- 
Y  has  decided  definitely  that  of  the  Sante  F6  marls.  The  iirst 
sils  discovered  in  the  "  Trias"  of  the  Rocky  Mountains,  have 
ibled  me  to  reach  more  definite  conclusions  as  to  its  position 
the  scale  of  periods.  The  remains  of  vertebrata  obtained  from 
5  latter  formation  are  those  of  fishes  and  reptiles.  The  former 
f  rhomboganoid  scales  of  small  species  which  are  numerous  in 
?  coprolites  of  the  reptiles ;  the  latter  represent  the  three  orders 
Crocodiles^  DinosauriUy  and  apparently  of  Sauropterygla, 
e  dinosaurian  order  is  represented  by  a  part  of  the  crown  of  a 
>th  of  a  species  of  large  size,  of  the  general  character  of  LaeUips, 
Prof.  Cope  describes  the  suspected  bauropterygian  from  a  single 
rtebra,  and  names  it  Typothttrax  eoccinarunt.  The  flat  and 
pilariy  fitted  dermal  bones  distinguish  this  genus  from  Belodon, 
)  remarks  that  the  evidence  from  this  species  is  favorable  to  the 
'utification  of  this  horizon  with  that  of  the  Trias,  although  it 
inot  of  course  be  regarded  as  conclusive,  until  more  perfect 
?cimen8  are  obtained. 

The  thickness  of  the  Eocene  of  the  region  is  estimated  at  3,000 
t,  of  the  Cretaceous  at  about  6,000  feet,  the  Jurassic  at  600  feet 
i  the  Trias  at  J  ,000  feet  or  more. 

I,  Fotisll  Ungalates  from  Xew  Mexico,  —  Professor  Cope 
roc.  Philad.  Acad.  Sci.,  J  875)  has  described  a  species  of  camel, 
jut  as  hirge  as  the  dromedary,  from  near  Pojuaque,  under  the 
me  Pliauchenin  vulcaiioruj)!.  The  dental  formula  is,  molars 
} ;  also  the  Hippotheriutn  cal'tmarium  Cope,  from  near  San 
etbnso,  and  Aphslops  Jemezunus  Cope,  a  rhinoceros,  from  near 
?  town  of  Santa  Clara. 

}.  Ct*al  bcda  in  the  Subcarhoniferoua  of  Pennsylvania. — Letter 
J.  P.  Leslkv,  Director  of  the  Geological  Survey  of  Pennsyl- 
[lia  to  J.  D.  Dana,  dated  June  20. — I  have  just  learned  the  im- 
rtant  fact  that  Mr.  Ashburner  of  this  survey  has  discovered  a 
isiderable  number  of  what  he  calls  "  baby  coal  beds"  in  No.  X, 
►per  or  White  Catskill,  Rogers'  Vespertine.  They  are  exposed 
the  tunnel  of  the  East  Broad  Top  Railroad  through  Sideling 
11  in  Huntington  County.  Mr.  Billiu  and  Mr.  Ashburner  arc  con- 
uctiug  a  section  of  all  the  measures  from  the  Trenton  up  to  the 
d  of  Broad  Top,  across  the  outcrops  of  the  Clinton  fossil  ore- 
is,  the  brown  hematites  of  the  Hamilton,  and  the  ores  of  IX 
i  XI,  Catskill  and  Umbral  (or  Cuyahoga  of  Newberry),  with 
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heavy  b^ds  of  Chemuiig  fosails,  close  under  the  CaUkill,  ami 
uoal-liedB  in  X,  (Berea  Grit  of  Newberrj-).  This  last  discovery  is 
of  the  greitti'»t  itU|)ortiince  to  Aiuericau  ^eolu^y.  It  explains  the 
presence  of  the  two  coal  beds  on  the  lace  of  the  Alleghimy  Alonn- 
tains,  Hud  the  fuiirtceo  small  coal  bedu  which  I  couuti.-<l  years  agu 
behiud  (west  of)  the  Peak  Moutitnin  in  Wythe  Coanty,  Southern 
Virginia. 

4.  On  the  Deooni'in  JUlofiitee  and  MuU^ixka  of  Jiereri,  Pro- 
vince of  Pani,  Brazil ;  by  I'rof.  C  F.  HARrr  and  \i.  liATHBrir. 
28  pp.  8vo.  From  the  Ann.  I.yc.  Nat.  Hist.  N.  Y.,  voL  xi.  May, 
18Y5. — The  colleotloiis  here  deBcribed  were  made  in  the  course  of 
tlje  Morgan  Expeditions,  187o-'71.  The  paper  <!ontaim)  descrip- 
tions of  two  new  species  of  trilobiiea,  I>alii'<tnia  Paittma  aud 
H-maloii'ttiu  Oiara,  aix  of  Gasteropoda,  of  the  ijencra  Ptturoto- 
maria,  Molopea,  I'tatyceraa  and  Beilero/rhoti,  eight  of  LauicUi- 
braiichs,  and  one  Tentaoiilite.  The  Bracliiopods  arc  descnhed  by 
Mr.  Kathbun  in  au  earlier  paptr  (see  ihin  Journal,  vol.  vii,  p.  607). 

5.  J'TOciUat  Ouide  to  tht  JietennimUioii  of  Mifieniit  Ay  the 
Blofpipe  ;  by  Dr.  C  W.  V.  Fitchb,  Prof.  Univ.  lleidelbei^ 
Trauslated  and  editt^  by  T.  W.  D*kbv,  M.A.,  l'".G.S.,  Fillow 
of  Uowiiing  CoUcijt,  Cambridge,  etc.  88  pp.  8v«.  London, 
187fi.  (London,  ticld  and  Taer;  I'hiladelphia,  Claxton.  licmiwii 
ifc  llaOeltiugcr). — Dr.  Fachw's  work  on  the  l)etermiuatioa  of  Min- 
eraie,  whirh  is  well  known  abmad,  looimences  with  a  brief  ao- 
oouul  of  blowpipe  reagents  and  rcactiouH.  A  '''  Gvoeral  tablo" 
OOiitaiiin  a  Bytiopsis  of  the  Hufadivisions  of  mineial  epeciva  basod 
on  blowpipe  chanictfi-s  arranyi'd  for  i-iinveiiient  use  ;  and  follow- 
ing llii.-  tiihle,  the  dianK'ti-1-s'..f  ihi'  S|.e.-u-s  in  these  s.-vi-ial  Pub- 
divisioiiH  ai-c  nientionid  in  detail.  A  lai^e  pro|>ortiou  of  tbe  min- 
eral Hpecies  are  included  in  this  part  of  the  work.  Tlie  volume 
closes  with  an  alphabetical  table  of  the  mineral  species,  giving  for 
each  the  hardness,  specific  gravity,  and  crvstallograpbic  ayetein. 

6.  JIiireralogt»c/ies  Lexicon  fUr  dan  AOnigreicA  iSac/iseii,  von 
August  Precnzbl.  880  pp.  12mo.  Leipzig,  1874.  (W.  Engel- 
mann.) — This  work  is  an  excellent  treatise  on  Saxon  Mineralogy. 
The  de.'icriptiona  are  drawn  up  with  accuracy  and  precision,  and 
end  with  a  full  list  of  Saxon  localities.  Probably  no  region  eo 
small  embraces  within  its  bounds  a  larger  number  of  mineral 
species— about  300. 

7.  Conimelynacto'.  el  (Jystaudraceos  Jle»g'ilen»es\  by  C.  B. 
Clakku,  late  acting  Superintendent  of  the  Calcutta  Botanic  Gar- 
den. Calcutta:  Tbaclier,  Spink  &  Co.  1874,  folio.— Tlii.s  is  an 
imperial  folio  volume,  of  13.'i  printed  pages  and  fi3  lithographic 
plates,  ilhistraring  the  Itengalese  qiecies  of  Ihc  two  orders  above- 
mentioneil.  Of  the  t'otniiieO/niicecB  Mr.  Clarke  had  made  a  pre- 
vious study,  and  published  a  good  papir  in  the  Linnean  Society's 
Journal,  in  1870,  a  little  U-fore  Dr.  Ilusskarl's  elaborate  Vommely- 
nace-j'  fnd'U'i-  appeared.  Mr.  Clarke  rceoirnizos  much  fewer  genera 
than  the  Dutch  botanist,  and  probably  takes  a  sounder  view  of 
generic  limitation.    The  outline  figures  now  given,  so  far  as  orig- 
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inal,  are  from  drawings  by  native  artists,  who  were  ignorant  of 
botany.  They  are  neat  and  clear,  and  evidently  give  the  facies 
with  accuracy.  The  dissections,  which  are  not  very  many,  are 
from  the  author's  own  sketches,  and  are  doubtless  "tolerably  cor- 
rect,'* although  he  is  "  totally  uninstructed  in  drawing."  That  so 
sumptuous  a  work  of  the  kind  can  be  published  in  Calcutta  argues 
well  for  the  interest  there  taken  in  the  indigenous  botany,  and  the 
price  (ten  rupees)  is  most  moderate.  If  the  work  were  to  be  con- 
tinued, a  smaller  form,  like  that  of  Wight's  Icones  would  be  more 
convenient  and  more  practicable.  a.  g. 

8.  The  Box-Htickleherry  ( Gaylusaacia  hrachycera  Gray)  is  one  of 
the  rarest  of  North  American  plants.     The  elder  Michaux's  habitat 
is  in  Virginia,  nejir  Winchester,  but  the  specimen  in  his  herbarium 
at  the  Jardin  (fes  Plantt-s^  is  ticketed  '*  Warm  Springs."     Pursh's 
is  "  Western  parts  of  Virginia,  near  Winchester  and  the  Sweet 
Springs" ;  and,  if  I  rightly  remember,  some  specimen  of  his  col- 
le«*ting  was  ticketed  "  Cacapon  Mountains.''     Muhlenberg's  speci- 
men,  from  Matthew  Kin,  is  ticketed  "  Krien  Preyer*'* :   Anglice 
Green-brier.     All  this  relates  to  the  Alleghany  Mountain  region, 
west  of  the  Blue  Ridge.    I  am  not  aware  that  any  of  these  stations 
have  been  rediscovered,  or  that  any  living  botanist  has  seen  this 
little   evergreen  shrub  in  Virginia.     The   only  available  habitat 
known   in    our  time,  is  the  one  which  Prol  Baird  discovered, 
folly  thirty  years  ago,  in  Perry  County,  near  Bloomfield,  Teiin- 
sylvania ;   also  in  the  Alleghany  region,  but  more   northward. 
From   this   station    the    Botanic  Garden  of  Harvard  University 
fortunately  still  possesses  one  or  two  thriving  living  |)lants      The 
locality  was  restricted,  and,  Prof.  Haird  infonns  me,  is  now  prob- 
ably extinct  through  the  bringing  of  the  ground  into  cultivation. 
It  IS  pleasant  to  be  able  to  announce  that  Mr.  A.  Commons,  of 
Wilmingt<»n,  has  just  discovered  a  new  locality,  but  in  a  wholly 
uiiexj»ected  district,  namely,  in  Susex  Co.,  in  the  southern  part  of 
Delaware.     He  found  it  "while  walkinir  alonrr  the  banks  of  Indian 
River,  on  the  edge  of  a  pine  forest  which  here  skirts  the  shore, 
gnmnng  under  the  shade  of  the  Laurel  {Kaimid  latifoWi)  on  a 
dry  sandy  bank  "     The  plants  were  very  sparingly  in  fruit.     We 
hope  that  this  diminutive  shrub  will  now  become  more  familiar  to 
botanists,  and  that  it  may  bo  brought  anew  into  cultivation.     It 
rewmbles  a  dwarf  Box.     The  flowers  are  rather  pretty,  but  incon- 
spicuous. A.  Ci. 

9.  On  the  preaerimtion  of  Anatomiral  Preparatiofttt.*  —  Dr. 
Sestfmann  of  St.  Petersburg,  gives  an  account  in  the  last  number 
of  Reichert  and  DuBois  Keymond's  "  Arehiv  fur  Anatomic,  Phy- 
siologic," etc.,  of  his  experience  in  the  use  of  preserving  solutions 
for  anatomical  preparations,  which  may  be  of  some  interest  to 
zoologists,  as  well  as  anatomists. 

•  Abstract  of  an  article  entitled  "  Ein  Beitrag  zur  Conservirung  anatomischen 
Praparate/'  von  Dr.  E.  Seeemann  in  St.  Peterebiirg. 

Arehiv.  1  Anat  Pbys  etc.,  Reichert  u.  Dubois  Reymond.  1874.  No.  6  (pub- 
lisbed  April,  1875),  p.  679. 


Scientific  hitdluje-ice, 

Th«  first  solution  mentioned  is  compowd  of  6  parU  carbolit 
acid,  »nd  100  partt  nlire  oil  (parts,  "theilen,^^  refers  prohaWy  to 
itK^aKiirce  by  liiilk  and  not  bjr  weight).  This  solntion  he  injected  into 
the  inxiii  arf-'rics  of  a  human  hand.  After  exposure  to  the  air  for  a 
few  weeks  the  preparation  became  iwmpletcty  shriveled.  A  sec- 
ond solution  of  a  }>arl»  carbolic  fifi<l  aad  10  parU  gtt/cerine,  Wit 
uwd  in  ihe  same  manner  with  a  similar  result. 

Prof,  Laskowsky's  method  is  then  given.  The  solution  used  bj 
him,  is  composed  as  follows : 

100  parts  glycerine,  pure  ("  roAfw"),  2  wf  carbolic  acid,  and 
2  of  acetate  of  soda. 
Th(!  part  cif  the  suliject  experimented  upon  is  left  to  soak  in  tliii 
solution  for  five  to  twenty  days,  according  to  its  size.  When 
taken  out  the  specimen  is  quite  hard,  but  nfter  hanpng  somctinie 
in  the  open  air,  it  liecomes  I'resli  ("  rein'^)  again  and  remains  so  ■ 
long  time  unchanged. 

Dr.  ^esemann  tried  this  process  with  a  prepared  hand  of  i 
human  subject.  He  left  the  BpcctiDCD  in  the  solution  6  day*; 
upon  takinff  it  out,  it  was  completely  hard,  bnt  became  Boftw 
atter  a  few  days'  exposure  to  the  air.  The  muscles,  however,  had 
become  of  a  dull  brown  color,  and  grew  darker  with  longer  expo- 
sure. The  "Vim  Vftttr"  process  is  next  descril>ed.  In  the 
place  of  the  last  solution,  the  followinfj  was  iiswd : 

7  parts  glycerine  (22"),  1  part  sugar,  J  part  sullpetre. 
This  process  was  not  found  satasfactorr,  as  the  sugar  crystallized 
oul   upim  exposure  ami  the  mnscles  Wc;nno  brown,  as  in  Prof. 
Laskowsky's  proccBw. 

After  various  experiments.  Dr.  Sesemann  hit  upon  the  following 
method  !is  Iti  all  respects  the  best. 

^tseni'ini.'a  nietAod.^-The  blood  is  first  pressed  out  of  the 
larger  vessels  aa  completely  as  possible.  Then  solution  (Xo,  1)  is 
injected, 

(  100  pans  water. 
Sol.  No.  l.-<    50      "     glycerine. 

(     10      "     arsenate  of  soda. 

(The  aritenate  of  sodu  is  prepared  by  adding  arsenic  to  a  hot 
concentrated  solution  of  soda  until  tio  more  of  the  former  dis- 
solves). The  specimen  \-i  left  then  for  24  hours,  when  it  is  again 
injected  with  solution,  No.  2. 

No.  2. — Glyrerine  and  water  in  equal  parts. 
After  waiting  another  -1^  hours,  it  is  immersed  in  water  heated  to 
70  or  88  degrees  Cent,  (about  160''-I75°  Fahr.)  and  left  there  10— 
12  minutes.  When  taken  out,  and  while  still  warm  the  vessels 
may  be  injected  with  wax,  if  it  be  desired.  This  being  done,  the 
epidennis  is  rubbed  oS*  with  a  rough  cloth.  A  dull  knife  may  be 
used  for  this  purpose,  though  liable  to  injure  the  skin.  It  is  well 
to  moisten  the  specimen  'iccasionally.  If  wrapj)ed  in  a  clotb 
moistened  with  water,  glycerine  and  carbolic  acid  the  specimeu 
will  keep  a  long  time,   and  the  anatomical  structures  may  be 


Astrenomy.  157 

id  and  exposed  at  the  student's  leisure.     After  such  prepara- 
3  completed  the  skin  should  be  put  back  in  its  place  and  fas- 
together  with  pins.     It  is  then  to  be  immersed  in  solution 
I,  consisting  of 

I  parts  pure  glycerine,  20  of  water,  4  of  arsenate  soda,  and 

2  of  carbolic  acid, 

eft  in  this  solution  5-30  days  according  to  the  size  of  the 
nen.  When  taken  out  it  is  ready  to  expose  to  the  air  indefi- 
'.  The  skin  may  turn  a  little  brown  after  some  time  in  the 
sphere,  but  this  may  be  remedied  by  covering  it  for  a  few 

with  a  cloth  which  has  been  moistened  with  a  concentrated 
on  of  corrosive  sublimate  in  water. 

B  author  says  further  that  though  a  rather  long  process,  it  is 
imended  by  the  beauty  and  durability  of  the  preparation, 
as  specimens  thus  prepared,  which  afler  several  mouths'  ex- 
■e  to  the  air,  have  the  appearance  of  having  been  just  cut 

the  subject.  lie  also  suggests  that  it  is  further  recom- 
ed  by  the  small ness  of  expense  involved, 
ution  No.  2,  after  becoming  weak  from  repeated  use,  may  be 
ed  and  brought  back  to  normal  strength  by  putting  in  a  tin 
md  this  in  a  large  wash  kettle  and  heating  it  for  some  time 
a  slow  fire,  then  filtering  the  solution  through  a  linen  cloth, 
filtration  will  also  remove  albuminous  substances,  which  the 
will  tend  to  coagulate.  n.  s.  w. 

III.   Astronomy. 

Diff meters  of  the  Planets. — We  give  the  following  values  of 
[)parent  diameters  ol  the  planets  reduced  to  the  mean  distance 
e  earth  from  the  sun  and  of  their  true  diameters  in  English 
1,  as  being  perhaps  as  reliable  as  any  that  can  be  assigned 

existing  data.     They  are  founded  in  every  case  upon  the 

ures  which  from  observational  circumstances  appear  to  de- 

'■  the  greatest  weight,  and  in  the  reduction  to  true  values  the 

parallax  is  taken  8"'875,  and  Clarke's  diameter  of  the  earth's 

tor  is  adopted.     It  would  of  course  be  idle  to  attempt  to  offer 

numbers,  where  the  difficulties  attending  observations  and 
differences  between  the  results  of  the  most  experienced  and 
rahly-circumstanced  observers  are  so  considerable. 

MUet. 

Mercury 6*35  2,850 

Venus 16-96  7,550 

Mara 9-305  4,150 

Jupiter,  Equat 197-47  88,200  }  c^^^reaaion      ^ 

Polar 184-76  82,500  f  ^"P^®^*^**  15:54 

Saturn,  Equat . . . .16682  74,500  [ Compression       ^ 

"       Polar 14H-50  66,300  [  ^™P^®®®^*'°    gTJo 

Uranus 68-57  30,600 

Neptune 67-26  30,050 

ling  upon  the  apparent  diameters  of  the  bright  planets  it  has 
i  desired  to  adopt  values  which  shall  represent  tne  actual  arc 
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valutjfi  that  nru  nn-Kontvil  l»y  t.bi-  true  diameters  At  tlie  ennh'i 
mean  distniictr,  ^hmy  ubscrvittione  would  ustxgo  larger  vulait, 
but  nndoubtedljr  \it^*  IniBi worthy  for  compuliiig  r«al  dimensintis. 
Ab  is  w^ll  known,  tirefurvnco  in  nw.h  csMe  is  lo  lii>  giTcn  to  double- 
image  over  wiri'-mitrrorndHT  mcanun'S,  yet  even  if  we  eonfine  our- 
Bolvea  to  the  former  mode  of  obMjrvntion  wc  by  ao  means  accnre 
great  coiisistency  of  resiilte. — Naturf, 

•i.  Small  IHfunet*  recently  diaeoveretl. — Ujion  p,  474,  vol.  i,  (HI) 
of  thin  .loumal,  was  givun  a  table  of  tlie  elements  of  tbo  bihi]] 
planetH  reoentiv  discovered.  We  continue  lliat  table  below,  down 
to  No.  143.  A  few  of  tlie  later  plancls  of  tbe  iiieviouB  table  an 
repeated.  The  elements  as  far  as  No.  IMB  are  from  the  BerRiur 
A»tr.  J<i/irbucA  for  1877, 
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.  IHameUr  of  the  Sun. — From  a  diBcnssion  of  the  Greenwich 
ervations,  1836-1870,  Dr.  Fuhg  obtains,  Aatron,  Nach,^  2040, 
2'"99  as  the  diameter  of  the  sun  deduced  from  6827  measure- 
its. 

rv.  Obituary. 

»IR  WiLU^M  Logan,  the  Geologist,  died  at  London,  in  June, 
lis  V»th  year,  having  been  bom  in  Montreal  in  April,  1798.  Sir 
lliam  Logan  was  head  of  the  Geological  Surveys  of  the  Can- 
sfrom  1843  to  1871.  After  graduation  at  the  University  of 
nbnrgh,  in  1818,  he  joined  the  mercantile  house  of  his  uncle  in 
idon,  and  later  became  manager,  for  the  house,  of  coal  mining 
.  copper  smelting  operations  in  Swansea,  where  he  studied  so 
nrately  the  coal  field  of  that  region,  that  his  maps  and  plans 
it  were  later  adopted  by  the  Ordnance  Geological  Survey  of 
at  Britain.  In  1841  he  visited  the  coal  fields  of  Pennsylvania  and 
ra  Scotia,  and  communicated  several  valuable  papers  to  the 
(logical  Society  of  London.  The  Geological  Survey  of  the 
ladian  Provinces  had  its  origin  in  his  researches.  He  was  re- 
'kable  for  extreme  care  in  investigation,  and  great  caution  in 
wins  conclusions— qualities  which  appear  everywhere  in  his 
•logical  Reports;  and  his  labors  have  contributed  vastly  to 
knowledge  of  North  American  Geology.  He  became  a  mem- 
of  the  Koyal  Society  of  London,  and  of  many  other  learned 
eties.  The  WoUaston  medal  of  the  Geological  Society  was 
rded  to  Mr.  Logan  in  1866,  and  he  was  knighted  by  Queen 
toria  in  the  same  year. 

DSEPH  Win  LOCK  was  born  Fob.  6,  1826,  in  Shelby  County, 
itucky.  Graduating,  in  1846,  at  Shelby  College,  he  afterward 
I  the  professorship  of  Mathematics  and  Astronomy  in  that  in- 
ition  until  1852.  The  remainder  of  his  life  was  passed  chiefly 
lambridge,  Mass. ;  but  he  spent  some  months  at  the  IT.  S.  Naval 
ervatory  in  Washington,  and  for  more  than  a  year  was  at  the 
i  of  the  mathematical  department  of  the  U.  S.  Naval  Academy 
Lnnapolis.  He  was  twice  made  Simerintendent  of  the  Amen- 
Ephemeris,  finally  quitting  this  oifice  in  1 866  to  take  the  post 
^billips  Professor  of  Astronomy  at  Harvard  University,  and  in 
:  capacity  to  serve  as  Director  of  the  Observatory.  He  held 
oflice  at  the  time  of  his  death,  June  11,  1875.  His  last  illness 
short,  and  did  not  appear  dangerous  until  a  few  hours  before 
termination. 

Vofessor  Winlock  was  an  excellent  mathematician  and  astrono- 
',  and  had  a  remarkably  retentive  memory  not  only  for  facts 
ting  to  his  branch  of  science,  but  for  the  sources  of  information 
ceming  those  facts.  The  originality  of  his  mind,  how(?ver,  was 
»fly  shown  in  his  suggestions  for  the  improvement  of  astronom- 
instruments.  These  inventions  were  singularly  simple  and 
ctive.  Four  among  them  deserve  special  notice  in  this  place. 
:.)  The  mounting  of  large  meridian  circles  in  such  a  manner  as 
.How  the  piers  to  be  shortened,  so  that  the  graduated  circles 


are  wholly  above  the  piors,  and  the  Bteadiness  of  the  whole  iuMrtl 
lacDt  is  hipreaaed.  The  thcoreticul  advantage  of  this  ariangfmen 
oanant  liert-  be  discussed ;  it  has  been  tested  by  five  years'  ex 
porienco  at  Harvard  College  Obsen-atory  with  very  gralifyinf 
results  ;  it  hae  been  adopted  in  other  observatories',  and  will  proba 
bly  come  iuto  general  use. 

(2.)  The  application  of  a  diagoDal  eye-piece,  moved  by  a  rack  am 
pinion,  to  any  large  teleecopu,  in  snch  ii  manner  as  to  dism-tj* 
with  the  customary  "  finder,"  and  to  pnahle  the  principal  object 
glass  to  he  used  in  finding  faint  objects  which  are  to  be  examine* 
with  the  spectroscope  or  otherwise.  This  invention  has  also  Iteei 
for  some  years  in  use  at  Harvard  College  Observatory. 

(3.)  A  method  of  regictt'ringspectroscopio  observations  by  maHi 
ing  lines  upon  a  silver  plate  witnout  requiring  the  removal  of  the 
eye  from  tne  spectroscope,  or  the  use  of  artificial  light.  Profes 
fOT  VVinlook  registered  in  this  maimer  his  observation!'  of  the 
eolar  eilipae  of  December,  1870,  which  he  observed  in  Spain. 

(4.)  The  use  of  a  lens  of  long  focus  and  of  a  plane  mirror  in  milk- 
ing [jhotographs  of  the  sua  Apparatus  of  this  kind  was  brought 
into  dail^  use  in  Jul^',  187o,  at  Harvard  t'ollege  Observatiirj. 
Priority  m  this  invention  is  claimed  hy  some  oilier  astronomeruj 
Imt  it  doea  not  a]>pear  that  any  one  actually  used  the  combinaiion  of 
the  mirror  with  the  lens  of  long  focus  until  some  yeai-s  after  Pro- 
fessor Winloek.  It  should  also  be  noticed  that  in  1899  Professor 
Wuilock  firflL  photographed  the  solar  oorotu  without  enlarging  tba 
image  by  an  eye-pieoe.  ^ 

During  his  connection  with  the  Observatory,  Professor  Winlofk 
greatly  iiicieaned  its  iiiRtmniont.il  cquijimciit,  .inil  also  it  ^^  j)ecuni8rj 
resources,  by  the  aid  of  contributions  from  neighboring  friends  of 
science.  In  particular,  the  system  adopted  for  furnishing  electric 
signals  from  one  of  the  clocks  at  the  Observatory  to  various  point! 
in  Boston  and  elsewhere,  has  been  profitable  alike  to  the  Ohsem- 
tory  and  to  the  public.  It  illustrates  Professor  Winlock'a  prao- 
tical  good  sense,  that  instead  of  introducing  new  clocks,  con- 
trolled by  that  at  the  Observatory,  at  the  places  where  the  ragnale 
are  received,  be  provided  simple  telegraphic  apparatus  for  the  re 
ception  of  the  signals  every  two  seconds ;  a  method  much  cheapei 
than  the  other,  and  in  practice  equally  satisfactory. 

In  private  life.  Professor  Winlock's  amiable,  though  reserved 
character  greatly  endeared  him  to  his  friends.  a.  a. 

Prof.  IlEiNBicH  d'AKREST,  of  the  University  of  Copenhagen 
died  on  the  14th  of  June,  in  his  fifty-third  year. 

The  most  important  of  the  labors  of  this  distinguished  astroii 
omer  were  the  construction  of  two  catalogues,  the  one  of  nebub 
observed  by  him  at  Leipzig,  the  other  of  nearly  2,000  nebulie  ot 
served  by  hmi  at  Copenhagen.  For  these  observations  the  Royi 
Astronomical  Society  of  London  awarded  to  him  this  year  Ihei 
gold  medal. 
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Art.  XXn. — On  the  formation  of  Bail  th  the  Spray  of  the 
Tosemite  Fall ;  by  William  H.  Brbwbb. 

{BobitaDoe  of  a  paper  read  before  the  OalifomiA  Academy  of  Natural  Sdenoei 

April  19th,  1876.] 

The  Yosemite  Fall  pours  into  the  valley  from  the  north.  It 
is  in  an  open  niche  or  recess  of  so  wide  an  angle  that  the  whole 
sheet  of  the  Upper  Fall  (in  April)  is  in  the  full  sunshine,  from 
before  8  a.  m.  until  after  2  P.  M.  The  Upper  Yosemite  Fall  is 
about  1,560  feet  high.  Below  it,  the  stream  descends,  by  a 
series  of  cascades  and  falls,  about  a  thousand  feet  more  to  the 
bed  of  the  valley. 

On  the  14th  of  last  April,  in  company  with  Mr.  Galen  Clark, 
the  official  custodian  of  the  Yosemite  valley  and  well-known 
mountaineer,  I  visited  the  foot  of  this  Upper  Yosemite  Fall  and 
observed  the  phenomena  to  be  described.  During  our  visit  of 
four  days  to  the  valley,  the  sky  was  nearly  cloudless,  each 
morning  perfectly  so,  a  few  cumuli  only  appearing  each  day  at 
about  10  A.  IL  and  disappearing  at  or  before  sunset  The  air 
was  warm,  the  temperature  rising  to  above  70°  F.  each  day,  and 
sinking  at  night  to  perhaps  50°  or  less.  The  streams  were  all 
very  hi^h  from  the  melting  snow,  which  was  abundant  on  all 
the  heignts  above  the  valley. 

In  the  winter  a  great  **  ice-cone  "  forms  at  the  foot  of  this  fall, 
the  accumulation  of  frozen  spray.  That  formed  last  winter 
was  much  reduced  in  size  by  thawing  at  the  time  of  our  visit 
I  then  thought  it  perhaps  100  feet  thick.     Messrs.  Clark  and 
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Conway,  the  two  persons  most  familiar  with  it,  gave  their  esti- 
mates, respectively,  as  '* 60  to  100  feet''  and  ** nearer  200  feet" 
This  ice-cone  rises  like  a  wall  in  front  of  the  sheet,  and  then 
slopes  from  its  apex  down  stream  for  some  hundreds  of  feel 
The  water  pours  behind  it,  finds  it  way  beneath  and  emei^ 
from  an  ice  arch  below,  strongly  remindmg  one,  both  in  shape 
and  general  appearance,  of  the  ice-arch  in  the  glacier  at  tne 
source  of  the  Arveiron  at  Mt  Blanc. 

Later  in  the  season,  as  the  stream  decreases  in  volume,  it 
clings  to  the  wall  for  some  distance  near  the  top,  but  at  this 
time  it  left  the  rock  at  the  very  crest,  shooting  well  out  into  the 
air,  falling  the  whole  immense  distance  in  one  grand  leap.  As 
a  member  of  the  State  Geological  Survey  in  former  years  I  had 
visited  the  valley  several  times,  always  later  ii^  the  season,  and 
never  before  saw  the  volume  of  water  half  so  large.  From  oh- 
servations  made  by  Professor  Whitney  at  other  seasons,  it  is 
probable  that  at  this  time  the  amount  of  water  passing  over  the 
fall  was  250  or  800  cubic  feet  per  second.  A  heavy  storm  a  week 
or  so  before  had  swollen  the  stream,  and  mud  and  sand  had 
been  carried  out  in  the  spray,  tarnishing  much  of  the  surface  of 
this  ice  which  had  before  been  pure  white. 

As  we  stood  on  the  rocks  near  and  above  this  ice — ^it  was 
half  an  hour  past  noon — certain  appearances  suggested  to  me 
that  the  spray  which  drifted  over  it  was,  in  part  at  least,  snow. 
To  reach  the  middle  of  the  ice,  without  ropes  to  cling  to,  was 
impossible,  for  no  man  could  withstand  the  fierce  blast  We 
ventured,  however,  as  far  as  we  could  go,  and  where,  at  times, 
it  seemed  as  if  wc  would  be  hurled  into  the  chasm  below. 

Between  the  wall  of  granite  behind  and  tlie  wall  of  ice  in 
front  the  stream  fell  with  deafening  sound  Great  volumes  of 
spray  belched  from  the  open  throat  of  this  abvss  and  swept 
furiously  over  the  ice  cone  toward  the  valley  below.  In  this 
tempCwSt,  which  stung  our  hands  and  faces  like  shot,  we  found 
abundant  hail  or  ice  pellets.  Their  structure  could  not  be 
studied  in  the  blinding  blast  to  which  we  were  subjected,  but 
like  hail-stones,  thev  were  of  hard  ice,  tolerably  uniform  in  size, 
and  I  estimated  their  diameter  at  one-tenth  of  an  inch.  Thev 
accumulated  on  our  clothes  and  on  the  windward  side  of  rocks 
which  came  up  through  the  ice-cone  near  its  ed^e.  They  were 
found  also  (rapidly  melting)  on  the  rocks  by  the  side  of  and 
near  the  ice.  Farther  down  upon  the  cone  many  depressions 
in  the  dirty  ice  were  filled  with  what  looked  like  new  white 
snow,  hut  which  we  believed  to  be  fresh  accumulations  of 
this  hail :  from  their  position  it  was  impossible  to  reach  and 
examine  them. 

We  retreated  from  the  ice  and  then  pushed  our  way  back  to 
the  granite  wall  over  which  the  fall  pours,  and  went  as  near  the 
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a  as  it  was  possible  to  stand  or  breathe.  No  fresh  light  on 
matter  was  nere  gained.  Having  no  protection  for  the  eyes 
our  hats,  nothing  could  be  seen  distinctly,  and  if  any  nail 
irred  there  I  could  not  feel  it  At  a  little  greater  distance 
Q  the  fall,  and  where  from  time  to  time  by  the  swaying  of  the 
3t  we  were  left  sufficiently  outside  the  spray  to  look 
rard,  the  near  views  were  indescribably  grand.  More  than 
larter  of  a  mile  above  us  the  clear  stream  leape<l  out  into 
air  and  was  soon  torn  into  spray.  It  seemed  as  mobile  as 
>ke  and  assumed  new  varieties  of  outlines  each  instant,  so 
t  and  airy  that  it  seemed  as  easily  swayed  by  wind  as  lace, 
it  struck  with  deafening  thunder;  the  concussion  was  per- 
rible  through  the  granite  for  some  distance  and  it  was  only 
this  that  the  vast  forces  involved  were  appreciated. 
Lltbough  foreshortened  from  our  position,  by  an  illusion  its 
fht  appeared  greatly  and  abnormally  increased.  The  mass 
spray  increases  downward  so  that  the  base  of  the  sheet  is 
sral  times  wider  and  thicker  than  the  top,  forming  a  sort  of 
^ing  truncated  cone.  The  actual  height  is  so  vast  and  so 
cb  beyond  ordinary  experience  that  it  excites  the  imagina- 
i  and  deceives  the  judgment,  and  when  thus  seen  from  be- 
in  the  intense  illumination  of  the  midday  sun  in  that  clear 
nate,  looking  up  and  along  this  white,  airy,  changeable  cone, 
taperinj^  from  tne  observer  seems  due  mostly  to  its  distance, 
I  oy  this  false  or  imaginary  perspective  it  seems  to  stretch 
van!  t(>ward  the  intensely  blue  sky  to  an  immense  but  vague 
Kht 

iV'e  had  no  thermometer  with  us  to  test  temperatures  at  or 
ir  the  fall.  At  Leidig's  hotel  in  the  valley,  which  is  one  and 
3-eighths  miles  distant  in  an  air  line  and  a  thousand  feet  lowen 
thermometer  showed  the  following  temperatures  for  that 
r.  At  rt  A.  M.,  52°  F. ;  at  2.30  P.  M.,  ISi"";  at  8.15  P.  M., 
' ;  at  9  P.  M.,  58° :  and  at  6  the  next  morning,  50°.  These 
re  probably  about  the  temperatures  of  the  other  days  of  our 
it  I  had  no  wet-bulb  to  determine  the  dryness  of  the  air, 
I  that  the  air  was  very  dry  was  shown  by  the  rapidity  with 
ich  our  saturated  clothes  dried. 

ft  will  be  noticed  that  at  the  time  when  this  hail  was  ob- 
ved,  the  sheet  was  in  the  full  blaze  of  the  sun  from  top  to 
torn  and  the  heat  further  reflected  toward  it  by  the  naked 
lis  of  rock  sloping  toward  it  on  either  side,  and  that  the  air 
ir  was  of  a  temperature  above  70°,  perhaps,  however,  much 
\  near  the  top  of  the  fall.  We  were  fully  convinced  while 
re  that  the  hail  was  then  actually  forming,  and  not  that  it 
i  merely  portions  of  ice  torn  from  the  great  ice-cone  and 
•led  along  with  the  spray  by  the  blast 
Vhen  I  first  visited  this  fall  in  June,  1868,  we  had  intended 
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to  have  tested  the  temperature  of  the  water  at  the  top  and  the 
foot,  to  see  if  the  entire  fall  of  2,550  feet  sensibly  heated  the 
water.  We  became  convinced  that  the  rapid  evaporation  then 
taking  place  would  vitiate  any  results  obtained,  so  the  experi- 
ment was  not  tried  as  it  involved  too  much  labor  to  be  expended 
for  so  unsatisfactory  a  result.  And  on  examining  this  hail,  the 
cause  of  its  formation,  which  immediately  suggested  itself,  was 
evaporation. 

The  stream  was  then  swollen  by  the  melting  snow  which  was 
still  deep  on  the  heights,  and  was  abundant  in  niches  to  the 
very  crest  of  the  fall  (which  has  an  altitude  of  about  6,600  feet 
above  the  sea).  The  volume  of  water  each  day  was  least  in  the 
early  morning  and  increased  much  during  the  day,  thus  show- 
ing its  sourca  In  the  Fall  it  appears  to  be  **  atomized ''  for 
1,200  or  1,400  feet  of  its  descent  A  great  volume  of  air  is 
drawn  into  this  great  falling  mass  along  its  whole  course,  the 
sheet  spreading  as  it  descends.  The  quantity  of  air  is  so  great 
that  it  pours  outward  on  the  bottom  oi  the  valley  and  is  very 
perceptible  as  a  cool  current  more  than  a  mile  distant  from  the 
base  of  the  upper  Fall.  The  air  as  sucked  into  the  Fall  is  im- 
mediately cooled  to  82°  by  the  ice-cold  water.  As  it  passes  in, 
it  is  very  dry,  and  the  rapid  saturation  within  the  sheet  is 
sufficient  to  freeze  a  portion  of  the  drops. 

Prof.  John  LeConte,  of  the  University  of  California,  who 
is  familiar  with  the  locality,  has  suggested  that  perhaps  the 
cooled  air  within  the  sheet  is  somewhat  compressed  and  con- 
densed in  the  base  of  the  fall,  and  when  liberated  j iist  outside, 
hy  its  expansion,  freezes  a  part  of  the  spray. 


Art.   XXIIL— lVaKTr'5  .Statistical  Atlas  of  (he   United  Stales. 

(Second  paper.) 

In  a  former  notice  of  this  excellent  work  we  sketched  its 
plan  and  scope,  reserving  for  another  article  some  further  notice 
of  its  first  part.  This  relates  to  the  "Physical  Features  of  the 
United  States."  and  is  the  part  to  which  students  in  the  physical 
sciences  naturally  turn  witn  most  interest 

The  first  map  relates  to  the  "  River  Systems,''  and  the  first  me- 
moir to  the  ^^  Physical  Features^  Tlie  map  was  prepared  hy  Gen. 
A.  von  Steinwehr,  and  the  memoir  by  Prof.  J.  D.  Whitney,  these 
authors  having  worked  independently  of  each  other.  About 
seven-eighths  of  Professor  Whitney's  sketch  is  devoted  to  the 
mountain  frame-work  or  skeleton  of  the  country,  and  that  of  the 
River  Systems  supplements  this.  One  may  be  said  to  describe 
the  anatomy  of  the  country,  the  other  its  physiology.     This  map 
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18  by  far  the  best  of  its  kind  we  have  yet  seen  of  the  country. 
Twenty-one  drainage  areas  are  denoted  (each  accompanied 
with  certain  statistical  information),  the  whole  naturally  thrown 
into  groups  or  systems,  only  one  of  which  we  will  here  notice. 

Acconiing  to  this  map,  the  Mississippi  basin  embraces  about 
1,268,000  square  miles  of  our  domain.  A  small  portion  of 
the  Missouri  basin  extends  into  British  America,  perhaps  about 
22,000  to  25,000  square  milea  If  this  be  added,  the  area  of  the 
whole  basin  will  be  about  1,270,000  to  1,278,000  square  miles. 
This  is  somewhat  larger  than  the  area  usually  given  by  the 
authorities  most  oflen  consulted.  The  figures  from  the  Report 
upon  the  Physics  and  Hydraulics  of  the  Mississippi  River,  by 
the  U.  S.  Topographical  Engineers  some  years  ago,  are  1,244,000 
square  miles,  while  the  various  works  on  geography  and 
pnysical  geography  usualhr  give  it  from  1,200,000  to  1,250,000. 

This  "Great  Central  Valley,"  as  a  geographical  feature  of 
the  continent,  is,  however,  much  Wr,  (ncluding  on  its 
southern  borders  portions  which  drain  directly  into  the  Gulf, 
and  northward  passing  insensibly  into  the  great  areas  which 
drain  into  Hudson's  Bay  and  even  into  the  Arctic  Ocean. 

The  Mississippi  basin,  according  to  this  map,  contained  at  the 
last  census,  a  population  of  about  16,292,000,  exclusive  of 
*' Indians  not  taxed."  The  whole  basin  is  divided  into  six 
parts, — the  Lower  Mississippi,  Upper  Mississippi,  Ohio,  Mis- 
souri, Arkansas  and  Red  River  basins.  The  basin  of  the  Ohio 
has  naturally  the  greatest  population.  Somewhat  almond- 
shaped  in  outline,  or  like  a  leaf,  veined  with  large  rivers,  its 
point  reaching  to  New  York,  it  was  the  natural  channel  down 
which  emigration  flowed  westward  to  the  greater  valleys  be- 
yond. Its  genial  climate,  fertile  soil,  its  prairies  here,  and 
wealth  of  timber-land  there,  have  so  attractea  the  settler  that  it 
will  probably  long  remain  the  most  densely  populated  basin  of 
the  system.  The  "center  of  population"  ot  the  nation  passed 
into  It  about  forty  years  ago.  Another  century  will  probably 
find  it  still  there.  The  area  is  given  as  207,000  square  miles 
(the  Report  on  Hydraulics,  &c.,  already  cited,  stating  it  as 
214,000),  or  about  one-sixth  of  the  whole  Mississippi  basin,  and 
its  population,  7,800,000,  is  nearly  half  of  the  population  of  the 
whole  basin. 

The  Basin  of  the  "Upper  Mississippi"  is  credited  with  an 
area  of  I7i^,600  (169,000  according  to  the  other  authority 
quoted)  and  a  population  of  about  4,000,000.  The  Missouri 
basin  has  an  area  of  about  528,000  square  miles,  and  a  popula- 
tion of  about  1,624,000.  If  we  add  to  this  last  area  the  esti- 
mate already  given  for  that  part  outside  the  United  Stiites,  it 
would  give  the  entire  Missouri  basin  an  area  of  about  660,000 
to  558,000  square  miles.  The  Engineers'  report  previously 
sited  estimates  it  at  618,000. 
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Tho  estimated  average  annunl  rain-fall  is  given  for  each  of 
the  basins  of  the  map.  If  now  we  continue  our  eomparisoDs 
between  tlie  bnsin  uf  Missouri  anil  OUio,  we  tind  18  inohe:^  for 
the  former  and  43  for  llie  ialter.  The  first  is  probably  too 
high.  Plate  V  is  a  "Rato  Chart  of  the  United  Staies,''^  pre- 
pared hy  Chas.  A.  Schott  of  the  U.  S.  Coast  Survey,  under  the 
directiim  of  ProfeB»jr  Joseph  Henry,  from  materials  in  poeaea- 
sion  of  the  Smithsonian  Institution.  On  this  map  we  find  thai 
much  of  the  Missouri  basin  (indeed  it  appears  to  be  much  the 
larger  part)  is  there  accredited  with  12  inches  or  less.  But  on 
tho  estimate  of  the  first  figures,  if  wi'  computed  the  amouot 
of  water  tailing  in  each  entire  b^in,  we  find  them  very  nearly 
equal, — that  in  the  Missouri  basin  to  that  in  the  Ohio  basin  a.s 
about  I'l  to  1.  Considering  the  vastly  greater  an^a  for  evapo- 
ration in  the  former,  2*65  U\  1.  and  the  dryer  atmosphere,  we  are 
rather  surprised  that  the  oompartttive  exeeas  of  water  dis- 
oharped  by  the  Ohio  is  not  greater  than  it  is.  According  to 
the  report  cited,  the  mean  discharge  of  tho  Mii^souri  River  ia 
120,0iK)  cubic  loet  per  spt-ond.  of  the  Ohio  16«.000.  Ou  th* 
rain-chart,  much  or  most  of  the  basin  lies  inside  of  tlie  line  of 
12  inches  annual  rain-lull,  and  only  the  very  small  part  tbst 
lies  below  Atchison.  Kansas,  has  82  or  mfire  inches.  On  th* 
same  chart  the  lowest  rain-fall  of  the  Ohio  Valley  is  ^6  inche^r 
reachiug  62  in  its  extreme  southern  part  J 

Plate'VII.  "Temperature  Chart  of  the  tTnited  States"  (of  th» 
same  imthority  :ls  Plate  V  )  shows  that  the  mean  annual  tem- 
perature of  the  Missouri  basin  is  abnut  10°  F.  less  than  that  of 
the  Ohio.  The  isothermal  line  ol  48^  F.  at  Ion.  110°  W.  is  in 
iat.  -iS°.  It  awceps  down  aeac  or  a  UuIg  ahovc  the  center  of 
the  Missouri  basin,  crossing  the  river  at  Fort  Randall,  sinking 
to  lat.  39'  in  southern  Iowa{more  than  600  miles  south  of  our 
starting  point),  then  it  rises  again  eastward  so  as  to  keep  en- 
tirely outside  of  the  Ohio  basin.  Very  nearly  all  the  Ohio 
basin  lies  between  the  isothermala  of  60"  and  60°.  The  Mis- 
souri basin  has  a  much  wider  range. 

Even  more  suggestive  is  a  comparison  of  these  two  basins 
with  plate  VIII,  which  is  an  "  U.  S.  Signal  Service  Chart" 
showing  the  mean  temperature  at  4,S5  p.  M.  of  each  day  "of 
the  hottest  week  of  1372"  (by  red  lines),  and  of  the  7.85  A.  M. 
observations  "'of  the  coldest  week"  of  the  winter  following  (by 
blue  lines).  It  will  be  seen  that  this  chart  does  not  show  tbe 
actual  range  of  temperature  as  indicated  by  the  single  extreme 
maximum  and  minimum  observations  of  the  year.  It  is  rather 
a  comparison  of  the  coldest  "spell"  of  the  year  with  the  hot- 
test On  this,  we  find  the  greatest  difference  near  the  eastern 
base  of  the  Rocky  Mountains,  or  on  the  plains  eastward.  At 
Fort  Benton  this  difference  is  upward  oi  102*^  Fahr.     It  lii- 
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minishes  eastward  to  the  eastern  base  of  the  Apallachian  sys- 
tem, amounting  to  80°  in  northern  New  England,  but  south  of 
New  York  it  is  usually  less  than  70°.  The  hot  line  of  85°  in 
eastern  Dakota  is  north  of  the  cold  line  of  —20,  and  passing 
eastward,  successively  cuts  every  cold  line  to  +2U,  which  it 
crosses  in  eastern  Delaware.  The  hot  line  of  90°,  which  is 
first  traced  above  Fort  Benton,  crosses  the  Ohio  River  near 
CSincinuati,  and  ultimately  reaches  the  Atlantic  near  Cape 
Charles.  The  hot  week  was  as  hot  in  the  Missouri  basin  as  in 
that  of  the  Ohio.  During  the  cold  week,  nearly  all  the  Ohio 
basin  was  between  -f-5°  and  +20°,  while  in  that  of  the  Mis- 
souri the  average  was  from  zero  to  —20  and  lower.  Space 
forbids  a  further  comparison  of  these  two  basins,  or  any  no- 
tice of  others  we  intended  to  have  dwelt  upon. 

This  last  chart  is  of  much  interest  to  the  student  in  biology. 
In  Dakota  (beyond  which  the  lines  are  not  traced)  we  have  a 
difference  of  105"  F.,  and  over  large  areas  of  the  plains,  a  differ- 
ence of  100°  F.  On  the  9l8t  meridian,  the  hot  line  of  90°  is 
330  miles  north  of  the  cold  line  of  -flO^;  thev  cross  each  other 
near  Cincinnati :  and  on  the  88d  meridian  they  are  again  340 
miles  apart  but  in  the  reversed  order.  Again,  the  hot  line  of 
85°  and  the  line  of  -f20°  are  together:  in  fact  they  cross  in 
southeastern  Delaware.  They  separate  westward,  the  cold 
line  crossing  extreme  southern  Arkansas,  the  hot  line  running 
up  to  Dakota,  more  than  950  miles  north.  Again,  in  the  lon- 
gitude of  Raleigh,  N-  C,  the  minimum  line  of  -f80°  is  but  130 
or  135  miles  from  the  maximum  line  of  90°.  Passing  west- 
ward, the  former  descends  to  lat.  27°  in  Texas,  the  latter  rises 
to  lat  48°  in  Montana,  equivalent  to  a  distance  of  about  1450 
miles  on  the  meridian.  These  climatic  peculiarities,  taken  in 
connection  with  the  nature  of  the  storms  of  winter  and  the 
sudden  changes  of  temperature  sometimes  occurring  there,  must 
have  much  greater  influence  on  the  distribution  of  life  than  the 
annual  means  of  temperature  and  rain-fall.  It  is,  perhaps,  prac- 
tically there  the  controlling  condition.  That  a  dry  and  hot 
climate  may  have  a  flora  and  fauna  rich  in  species  is  illustrated 
by  South  Africa.  But  this  "  middle  region*  is  poor  in  species, 
and  the  whole  of  it  is  without  forests  as  shown  m  the  "  Map  of 
Woodlands." 

The  excellent  geological  map,  compiled  by  Professors  C.  B. 
Hitchcock  and  W.  P.  Blake,  we  have  already  noticed.  On  it, 
the  '*  Carboniferous  and  Permian"  are  shown  as  a  single  mem- 
ber. That  portion  lying  east  of  the  100th  meridian  forms  a 
broad  doubly  curved  belt,  like  a  huge  inverted  letter  S,  reach- 
ing from  New  York  to  Texas,  with  a  few  outlying  patches,  the 
largest  of  which  is  in  Michigan.  The  upper  division  of  the 
Carboniferous  series,  **  the  Coal  Measures,'  is  shown  on  a  large 
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(double  plate)  "  Map  of  the  Coal  Fields  of  the  United  States," 
by  Prof.  C.  H.  Hitchcock,  We  have  heard  several  persons 
speak  of  this  aa  the  inoal  impressive  niap  of  the  series :  it  may 
perhaps  be  so  to  many  who  love  to  dwell  upou  the  future 
reaoureea  of  our  nation.  The  map  is  accompanied  hy  an  en- 
plaaatory  memoir.  The  following  are  the  areas  given  of  the 
groups  specially  treated. 

New  England  basin 7S0  sq.  mil< 

Anthracite  basin e  of  Pennsylvania 472 

Appalachian  Coal  Field a9,10S 

Aflchigan  basin - _ 6,700 

Illinois  basin 47,186 

MiBSouri  basin  84,343 

Texas  Coal  Field 6,Ouo 

•  203,808 

In  addition  to  this,  there  are  a  few  small  areas  of  Triaaac 
coal,  amounting  to  a  few  hundred  scjuare  miles  at  moat  Tis 
various  import^int  deposits  of  coal  west  of  the  IDOtb  merldlui 
are  not  noted.  Indeed  the  data  does  not  exist  to  satisfactorilj 
show  the  areas  which  tbey  cover. 

When  we  consider  tiie  educational  and  statistical  value  of 
the  Atlas  under  consideratioa,  it  is  greatly  to  be  regretted  that 
a  large  edition  was  not  ordered  by  Congress,  to  be  sold  at  tbe 
lowest  cost  of  manufacture.  As  it  is,  the  lithographer,  Mr. 
Bien,  is  allowed  to  issue  an  edition  at  his  own  risk,  and  llii^ 
will  allow  all  who  wish  the  work  to  purchase  it  at  a  rate  which 
under  the  circumstances  is  very  reasonable.  w.  H.  B. 
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Glacial  scratches,  southeastward  in  direction,*  on  tbe 
Taconic  summit,  Mt.  Everett,  in  the  southwest  corner  of  Massa- 
chusetts, at  a  height  of  2,600  feet  above  the  sea,  afford  evidence 
that  the  ice  which  covered  New  Engliind  in  the  Glacial  period 
overtopped  this  mountain,  and  bad  an  eleviition  in  that  region 
not  much  under  3,000  feet  Similar  facts  in  the  White  Moun- 
tains pla<-e  tbe  height  there  at  not  less  than  5,800  feet.f  Calcu- 
lating the  slope  of  the  upper  surface  of  the  glacier  over  New 
England  from  these  data,  it  follows  that  the  beight  above  the 

*  Hitcboock  gires  the  directioD  8.  18°  B.    The  author  obaerred  S.  31°  B. 

t  Prof.  C  R  Hitchcock  has  informed  the  writer  in  a  lutter  dated  Aug.  13,  of 
the  niirent  yetr,  tlut  be  has  louiid  true  transported  bowldera  on  ihe  tw;  tamaiit 
of  Uaunt  Washington;  and  this  maj  authorise  a  higher  estimate. 
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region  of  New  Ebiven,  in  Southern  Connecticut,  may  have  ex- 
ceeded 2000  feet,  and  could  hardly  have  been  less  than  1500. 
With  such  facts  in  view,  we  may  have  some  appreciation  of  the 
amount  of  material  that  was  at  hand,  when  the  melting-time 
b^n,  for  making  or  deepening  under-glacier  streams  and  lakes, 
and,  at  last,  swelling  the  waters  to  universal  floods.  The  sink- 
ing of  the  land  that  took  place  after  the  ice  had  reached  its 
height — placing  the  site  of  Montreal  600  feet  below  the  sea 
level,  maKing  Lake  Champlain  an  arm  of  the  great  St.  Law- 
rence Gulf,  and  carrying  other  high-latitude  lands  much  below 
their  present  level,  a  movement  favoring  greatly  the  wide 
extension  of  the  floods — presents  a  reason  for  the  continental 
change  of  climate  which  began  the  thinning  of  the  glacier  and 
finally  hurried  on  its  dissolution.  The  Champlain  or  Fluvial 
period — ^the  period  of  this  low  level  of  the  land,  or  the  middle 
Quaternary — comprises,  first,  an  era  well  called  the  diluvial^  or 
that  of  the  melting  glacier  and  of  the  tumultuous  floods  thus 
occasioned,  and,  secondlv,  the  alluvial,,  characterized  by  more 
quiet  fluvial  action.  The  following  observations  relate  more 
especially  to  the  earlier  of  these  divisions  of  the  period. 

Three  prominent  facts  appear  to  be  established  by  the  Cham* 
plain  deposits  of  Southern  New  England. 

1.  The  occurrence  of  a  vast  flood  during  the  closing  part  of 
the  melting  of  the  glacier,  in  which  other  parts  of  New  Eng- 
land participated. 

2.  The  aosence  of  marine  life  from  Long  Island  Sound 
through  the  Glacial  period  and  the  early  part  of  the  Champlain 
period. 

3.  A  participation  in  the  subsidence  which  affected  the 
i^ons  farther  north. 

L    Thb  flood  fbom  the  melting  glacier. 

1.  Nkw  Haven  Rxoion. 

Facts  proving  that  a  great  flood  closed  the  era  of  melting 
were  brought  out  by  me  in  my  memoir  on  New  Haven  Geology, 
published,  in  1870,  in  the  Transactions  of  the  Connecticut 
Academy  of  Sciences.  Since  that  paper  appeared  I  have  made 
various  additional  observations  whicn  I  think  demonstrate  its 
occurrence  still  more  positively,  and  aflford  also,  some  idea  of 
its  extent  and  violence. 

In  order  that  the  facts  may  be  better  appreciated,  a  map  of  the 
New  Haven  region  is  here  introdnced.  The  region  properly  in- 
cludes the  country  about  the  New  Haven  harbor  or  bay  having 
the  eastern  slope  of  the  high  land  of  Orange  and  Woodbridge 
(100  to  400  feet  above  the  sea)  on  the  west^  the  Mt.  Carmel  ran^e, 
sine  miles  from  the  city  of  New  Haven,  on  the  norths  and  the  hills 
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of  East  Haven,  east  of  the  bay  and  of  the  valley  of  the  Quinnt 
piac,  on  the  east.  The  rocks  of  Orange  and  Woodbridge,  adjoin- 
ing the  region,  are,  like  those  farther  west,  metamorphic,  being 
ohlorite  slate  and  ehloritic  hydromica  plate ;  while  those  under- 
lying the  rest  of  the  sniface.  beneath  the  Quaternary,  are  Triassic 
(or  TriaaBieo-Jurassic)  red  sandstone  and  conglomerate,  with  in- 
tersecting ridgea  of  trap.  The  trap  ridges  include  the  West  Rocfc 
Ridge,  conimeDcing  on  the  south  at  W,  West  Rock  proper;  P,  or 
Pine  Rock;  M  Wh,  or  Mill  Rock  ridge,  having  Whitney  peak  » 
its  hijiheBt  point ;  K,  Kast  Rock ;  Mt.  Carmel  to  the  north ;  Rt, 
Rabbit  or  Peter's  Rock ;  iind  Saltonstall  ridge,  just  west  of  Salto»- 
stall  Lake.  The  other  hills  to  the  eastward,  with  a  few  oiceptioni, 
are  saiidBtoue  hills,  of  sandstone  and  trap,  with  a  snrface  of  drift} 
and  between  these  hills  south  of  Mill,  Pine  and  West  Rocks,  et 
tends  the  broad  and  ncarlv  level  New  Haven  plait),  a  region  of 
Btrati^ed  drift,  The  principal  rivers,  it  will  be  observm),  are 
three:  (1)  the  Quinnipiac  on  the  east,  the  largest ;  (2)  Mill  Hivei^ 
or  the  central ;  and  (3}  West  River,  on  the  wosi,  with  Wilmot 
Brook  as  a  prominent  tributary.  The  Qtiinnipiac  has  very  broad 
flatti  on  either  side,  as  the  map  indicates;  and,  for  the  most  p&i^ 
they  are  not  above  high  tide  level  all  the  way  to  North  Haven, 
sir  miles  north  of  New  Uaven.  Mill  River  hae  a  rapid  descent 
from  -Mt.  Carmel  to  Whitneyviile  {V,  within  a  mile  and  n  half  of 
the  city),  and  West  River  in  of  similar  character  down  to  We«fr 
ville.  The  Ioqk  l&ke  above  Whitneyviile  (V"),  haa  been  made  t^ 
a  dam,  40  feet  high,  at  V.  Saltonstall  Lake  on  the  east,  ocoupii*, 
a  natural  depression.  Height  above  mean  hitrh  tide  of  West  Roc* 
at  W,  405  feet ;  of  East  Rock,  360 ;  of  Ml.  Carmel,  130  ;  of  Rab- 
bit Rock,  373. 

The  evidence  afforded  by  the  deposits  of  the  New  Havan 
region  ia  of  three  kinds. 

1.  Slr'/rtumt:  the  flow,  when  it  set  in,  having  ninilc  its  iimrk 
in  Bome  places  on  the  structure  of  the  beds  it  deposited. 

2.  Lithological :  the  flood,  where  the  current  waa  strongest, 
having  made  gravel  and  cobble-atone  deposits  as  a  topping  over 
the  finer  beds  before  laid  down, 

3.  Denudational:  the  flood  having  produced  a  large  amount 
of  denudation  throughout  the  drift  formation. 

1,  Slruclural  evidence  as  to  the  fiood. — The  Quaternary  de- 
posits about  New  Haven  bay  underlying  the  New  Haven  plmii 
are  estuary  deposits  of  stratified  drijt  The  average  heiglit  of 
the  upper  half  of  the  plain  above  mean  high  water  level  ia 
about  42  feet;  from  this,  there  is  a  slope  seaward  of  8  to  10 
feet  a  mile.  The  deposits  consist  of  (1)  sand;  (2)  sand  and 
gravel ;  (3)  rarely,  of  laminated  clay ;  and  in  some  large  regions 
(4)  layers  of  coarse  pebbles  and  cobble  stones. 

Over  the  hills  that  rise  above  the  level  of  the  plain  there  is 
only  unstratified  dnit,  except  along  the  small  water  courses. 
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This  unstratified  drift  consists  of  sand  and  gravel,  with  numer- 
ous scratched  bowlders,  without  any  underiying  bowlder  clay. 

Large  bowlders  are  rarely  met  with  in  the  stratified  drift  ex- 
cept near  the  rocky  bottom  on  which  it  rests.  The  Triassic 
sandstone  underlying  the  New  Haven  plain  in  some  places  ap- 
proaches within  a  few  yards  of  the  surface  of  the  plain ;  and 
when  so,  the  opening  of  trenches  for  sewers  or  other  purposes 
brings  to  light  a  layer  of  gravel  resting  on  the  sandstone,  which 
is  full  of  large  scratched  bowlders,  many  over  a  cubic  foot  in 
size,  and  occasionally  one  over  five  hundred  cubic  feet  In  the 
regions  of  unstratified  drift,  that  is,  above  the  level  of  the 
plain,  bowlders  are  many  and  large,  especially  along  the  west- 
em  margin  of  the  region ;  and  several  of  trap,  are  between  500 
and  1000  tons  in  weight 

These  facts  teach,  as  I  have  elsewhere  remarked,  that,  in 
the  melting  of  the  glacier  and  the  accompanying  dropping  of 
the  earth  and  stones,  the  part  of  the  material  which  fell  over 
the  dry  land  went  down  unstratified;  and  that  which  fell  into  the 
waters  was  stratified^  excepting  a  bottom  portion  made  of  the 
earth,  gravel  and  great  stones  that  were  the  first  to  drop  from 
the  ice.  There  is  no  evidence  that  the  stratified  drift  of  the 
plain  is  newer  than  the  main  part  of  the  unstratided  drift  over 
the  hills. 

The  stratification  of  the  stratified  drift  is  in  almost  all  parts, 
except  where  too  coarsely  stony  for  it,  of  the  flow-and-plnnge 
style,  as  represented  in  the  cuts  on  pages  173,  174.  One  of  the 
parts  of  a  layer  having  this  structure  is  represented  of  the 

^  more  common   form,  in 

the  annexed  cut,  (fig.  1.) 
The  oblique  lamination 
indicates  a  violent  on- 
ward movement  in  the 
waters ;  and  the  division 
of  the  layers  into  parts  proves  that  there  was  a  heavy  plung- 
ing in  connection  with  the  rapid  flow.  A  single  obliquely 
laminated  layer  is  often  one  to  two  feet  in  thickness,  and  in 
one  case  observed  it  was  eiglit  feet ;  and  each  must  have  been 
formed  at  a  single  on  wan!  movement  of  the  plunging  waters. 
This  structure  of  the  stratified  drift  hence  shows  that  water  and 
earth  were  let  loose  at  the  time  in  immense  quantities;  that 
there  was  a  free  flow  of  both  which  could  have  been  w^ell  pro- 
duced thrc>ugh  the  melting  and  discharge  of  a  vast  glacier;  and 
that,  consequently  there  was  a  very  rapid  piling  up  of  the 
layers  of  gravel  and  sand. 

In  this  oblique  lamination  which  characterizes  the  deposits 
of  the  plain,  the  little  laminae^  rise,  with  only  an  occasional  ex- 
ception, to  iJie  northward ;  that  is,  dip  to  the  south w\^rd,  and 
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«  prove  that,  tfaroughout  the  New  Haven  estuary — then  six 
3  in  depth  if  we  reckon  only  to  Pine  and  Mill  Bocks,  and 

half  tnat  in  width  and  opening  (as  now)  to  the  southward 
e  deposition  took  place  under  the  pushing  and  plangiog 
in  of  the  Vioomvig  tide,  the  tidal  waters  having  been  forced 

heavier  plnnging  than  usual  owing  to  the  violent  resisting 
I  of  fresh  watei's  in  front 

bis  rise  to  the  northward  in  the  oblique  lamination  (or  dip 
le  southward)  prevails  except  at  the  mouth?  of  the  valleys. 

bede  at  the  lower  extremity  of  the  Quinnipiac  v^ley,  just 
heast  of  East  Bock  (E),  afford  one  of  these  exceptions, 
rhis  place,  along  the  cut  of  the  Air-Line  railroad  between 

River  and  the  Quinnipiac,  the  stratified  drift-deposits,  which 

have  their  full  height  or  42  feet  above  high  tide  level,  are 
>sed  to  view  to  a  depth  of  about  26  feet  Through  the 
heast  half  of  the  cut  (near  C)  where  it  is  within  the  range 
be  Quinnipiac  valley,  the  beds  of  the  upper  20  feet  have 
oblique  lamination  rising  to  the  souihward,  that  is,  in  a  direc- 

the  opposite  to  that  in  the  underlying  beds,  and  the  oppo- 

to  that  which  characterizes  the  whole  thickness  of  the 
eit  over  the  New  Haven  region  except  at  the  mouths  of 
valleys.    The  following  cut  represents  a  part,  six  feet  in 


ht,  of  a  vertical  section,  and  shows  the  plane  of  junction 
between  the  upper  and  lower  portions ;  aoove  NS  oblique 
nation  rises  to  the  souihward,  and  below  NS  to  tiie  northward. 
ddition  to  this- difference  of  direction,  the  beds  below  are 
rnish-red,  and  those  above  rusty  brownish-yeilow. 
he  deposits  present  this  ditl'erence  above  and  below  for  half  a 
■  along  the  cut    But  passing  beyond  this  westward,  or  toward 

River,  out  of  the  Quinnipiac  Valley,  the  upper  stratum 
.ually  loses  its  distinctive  character  and  becomes  like  that  of 
plain  deposits  elsewhere.  This  change  on  passing  out  of 
range  of  the  Quinnipiac  proves  that  the  existence  of  such 
ipper  stratum  was  dependent  on  the  flow  of  the  river  and 

on  any  variation  in  level  or  depth,  or  on  any  subsequent 
)n  of  currente.     The  drift  deix>sits  have  a  uniform  level 
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at  topquite  to  the  Mill  Biver  channel,  and  were  all  one  m  eimnl- 
taneous  origin. 

Now  the  flow  of  the  Quinnipiac  waters  must  have  undei^oe 
some  change  before  the  last  twenty  feet  of  sand  and  gravel  were 
laid  down,  and  it  must  have  been  a  change  in  volume  and  vio- 
lence. Owing  to  this  change  the  current  in  the  river  became  so 
powerful  as  to  overcome  the  fiction  of  the  incoming  tide  and 
take  charge  itself  of  the  deposition  of  the  earth  and  gravel  In 
other  words,  an  extraordinary  flood  set  in,  extraordinary  even 
at  a  time  wlien  a  violent  flood  had  been  already  long  in  pn^- 
rcss ;  and  the  flood  waters  did  the  deposition  even  in  the  face 
of  the  tide. 

Similar  evidence  of  the  flood  should  exiat  in  the  other  val- 
leys of  the  region.  I  have  observed  it  in  the  valley  of  Wil- 
mot  Brook,  near  the  southeast  angle  of  West  Bock  (W  on 
the  map).  The  oblique  lamination  of  the  upper  la3'er  at 
the  place  rises  to  the  uorthward,  or  dips  southward,  as  at 
the  termination  of  the  Qiiinnipiac  valley,  and  thus  the  place 
bears  its  testimony  to  the  flood.  The  same  evidence  was  found 
nearly  a  mile  higher  up  the  Wilniot  Brook  valley,  where  ^e 
road  turns,  at  Selden's,  to  go  to  Wintergreen  Falls  and  I^be, 
and  the  annexed  cut  represents  a  portion  of  the  section. 


Section  of  slratiflod  Drift  up  Wilmol  Brook, 

Owintr  to  tliere  beiiii'  no  gnod  aeciiun.s  of  the  stratified  drill 
at  the  extremities  of  tho  Mill  River  and  West  River  vallcvf, 
I  have  nut  obtitinoil  any  tacU;  ('mm  these  points. 

2.  Kvidfuceasl'i  the  finori -n  grai'My  avd stomj /ormali'ms.—'i\\f 
material  of  the  .-itratitied  drift- formation  over  a  large  part  ot  tlie 
New  Haven  rc^nnn  is  sand,  with  only  small  pebbles  where  any 
occur.  But  adjoining  tlie  I'ivcr  courses  through  tlie  plain,  espe- 
cially Mill  River  and  West  River,  it  consists  to  a  great  extent 
of  large  pebbles  or  Ftones,  and  much  of  it  of  cobble -stones, 
many  of  which  arc  six  to  eijilit  indies  in  diameter. 

The  Qiiinnipiac  Valley  deposits  are  an  exception,  because 
the  wide  valley  was  at  the  time  an  interior  harbor  nearly  fiur 
miles  long  and  a  mile  in  average  width,  with  North  ITavcn  at 
its  head,  and  much  of  it  "as  over  BO  feet  deep.     It  was  hence 
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a  level  surface  feeling  tlie  tides  in  their  full  force  to  its  north- 
em  limit  Hence  tne  flow  of  the  waters  through  it  would 
not  have  been  turbulent  like  that  along  the  streams  of  rapid 
descent  That  this  was  the  condition  of  the  region  is  proved 
by  the  fact  that  the  region  is  now  one  of  wet  peat  meadows 
Sooded  at  high  tidea  Further,  the  height  of  the  stratified 
irift  at  North  Haven,  and  at  a  point  four  miles  below  (near 
EI)  is  alike,  being  not  over  45  feet  above  the  level  of  the  flats. 

The  West  River  region  shows  its  stonv  character  strikingly 
it  Westville  where  it  leaves  its  narrow  valley.  The  stony  beds 
>f  the  deposits  follow  the  course  of  the  stream  southward 
hrough  the  New  Haven  plain  either  side  of  the  river  flats ; 
)at  the  stones  diminish  in  size,  at  first  rapidly,  and  then  grad- 
lally,  and  two  miles  down  the  stream  there  are  only  pebbly 
3eds  with  sand;  thus  showing  the  slower  flow  through  the 
astnary  of  the  era. 

The  stony  beds  along  the  course  of  Mill  River  are  much 
oiore  remarkable  than  those  of  West  River,  both  in  extent 
Eind  coarseness.  The  area  they  occupy  south  of  Whitnev- 
rille  rapidly  widens  southward,  becoming  one-quarter  to  half 
I  mile  broad.  The  coarser  part  is  situated  to  the  east  of 
the  present  channel  of  the  river;  and  it  extends  southward, 
with  a  straight  course  to  the  head  of  the  bay  (south  of  VEN 
in  the  map),  where  it  passes  beneath  the  water  to  a  distance 
fet  undetermined.  The  beds  consist  partly  of  cobble  stones 
S  to  10  inches  in  diameter.  The  coarseness  diminishes  both 
to  the  east  and  west  On  the  east  side  of  the  river  at  the  State 
street  bridge  (which  on  the  map  is  near  M  in  Mill  River),  where 
the  atony  stratum  is  20  feet  tnick,  the  stones  and  pebbles  are 
much  smaller  in  average  size  than  on  the  west  side,  and  they 
diminish  on  going  farther  eastward. 

Since  such  stony  regions  indicate  where  the  waters  run  most 
violently  along  their  valleys  or  through  the  estuary,  it  is  evi- 
dent that  the  main  flow  of  Mill  River  from  East  Rock  (E) 
southward  was  to  the  east  of  the  course  it  now  follows  ;*  and 
up  the  same  channel  moved  the  great  central  tidal  flow  of  the 
harbor.  The  rushing  waters,  combining  the  flow  of  the  river 
with  that  of  the  ebbing  tide,  carried  the  finer  material  down 
stream,  leaving  the  stones  behind ;  and  this  finer  material  was 
made  to  contribute  to  the  sandy  stratified  drift-deposits  along 
the  west  side  of  the  bay  (where  the  inflowing  tide  now  makes 
its  chief  depositions  of  sand),  as  well  as  to  the  Sound. 

Now  these  stony  beds  testify  to  the  flood  not  only  by  their 
presence,  but  more  especially  by  their  belonging  mainly  to  the 

*Ji]8t  soath  of  the  Shore -Line  raUroad,  the  coarse  beds  are  wanting  for 
natflj  A  third  of  a  mile  west  of  MiU  Riyer,  or  to  Franklin  at.,  as  I  learn  from  Mr. 
P.  Chatfleld. 
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upper  fifteen  or  twenty  fe^t  of  the  formalum,  and  therefore  by  their 
being  the  laet  tvark  of  the  mdting  and  discharging  glacier.  A 
coarse  stony  stratum  above  and  fine  below  is  found  through 
all  the  Mill  River  stony  region.*  Along  the  sections  made 
through  the  New  Haven  plain  to  the  level  of  the  river  flats  in 
grading  the  streela,  the  lower  part  of  the  exposed  section  is 
mainly  of  sand,  while  the  upper  is  gravel  and  atones.  The 
same  has  also  been  found  to  oe  true  in  the  excavations  for 
aewers  in  that  part  of  the  New  Haven  re^on.  At  one  of  these 
(at  the  corner  of  Orange  and  Laurel  street**),  the  stony  sLratum 
was  12  to  16  feet  thick,  and  below  it  the  beds  were  mostly  fine 
eand,  the  lower  stony  layer  resting  on  a  bed  of  fine  quicksand. 
The  vicinity  of  West  River  presents  similar  facts. 

Such  a  transition  in  the  drift  deposits  from  the  production  of 
sand  bed.s  with  but  tittle  fine  gravel  to  that  of  beds  uf  coarse 
gravel  and  large  atones — nartly  cobble  atones —proves  that 
there  was  an  equivalent  cnange  in  the  flow  of  the  waters. 
These  waters  were  in  rapid  plunging  flow  when  ihe  lower  stra- 
tum was  deposited  ;  for  the  beds  are  characterized  everywhere 
by  the  flow-and- plunge  structure,  and  a  foot  is  a  common  thick- 
ness for  the  bed  made  by  a  single  plunge.  But,  however  great'  1 
the  previous  violence  there  was  an  increase  afterward  to  ail 
vaster  flood.  I 

The  partial  decline  of  the  flood  ia  also  marked  in  some  portioDH>fl 
of  the  deposits  by  the  return  to  sandy  beds  in  the  top  portion  I 
attending  'a  narrowing  of  the  stony  region.     On  the  western  ' 
margin  of  the  Mill  River  stony  areji,  in  Grove  street  above  its 
intersection  with  Church,  the  atony  beds  reach  the  surface  for 
200  feet  above  Church  street;  but  from  that  point  westward, 
the  stony  portion  thins,  and  in  place  of  its  upper  beds  there 
are  sandy  and  fine  pebbly  beds ;  in  200  feet  this  upper  sandy 
part  has  become  six  feet  thick:  indicating  thus  the  narrowing 
of  the  more  violent  part  ot  the  Mill  River  flood,  as  its  season 
passed,  or  the  melting  of  the  glacier  became  completed. 

In  the  region  of  the  Quinnipiac  valley,  three  to  six  miles 
north  of  New  Haven,  on  both  the  east  and  west  sides  of  the 
present  lower  flats,  there  are  beds  of  flne  clay,  from  a  few  feet  to 
thirty-five  or  more  in  thickness.  The  upper  surface  is  but  litde, 
if  at  all,  above  high  tide  level.  Aa  this  Quinnipiac  region  was 
then  (in  the  Champlain  period)  a  great  interior  harbor  or  arm  of 
the  bay,  over  fifty  feet  in  depth,  still  water  would  have  existed 
on  one  or  both  sides  of  the  main  flow ;  and  these  clay  beds,  all 
finely  laminated,  indicate  the  positions  of  such  still-water  areas. 
The  clay  beds,  when  followed  a  few  scores  of  yards  to  one  side 
or  the  other,  sometimes  become  sand  beds — as  at  Quinnipiac, 
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half  way  to  North  Haven ;  and  this  is  demonstration  that  their 
existence  depends  not  on  the  kind  of  deposits  there  let  fall  by 
the  glacier,  but  on  the  quiet  condition  of  the  waters.  There  is 
also  proof  at  Quinnipiac,  as  brought  to  my  attention  by  Mr.  S.  P. 
Crafte,  that  the  depositions  took  place  before  the  ice  had  all 
melted ;  for  a  large  bowlder — four  feet  in  diameter — ^has  been 
taken  out  of  the  clay  from  a  depth  of  six  feet,  and  some  inter- 
calations of  gravel  seem  to  have  had  a  similar  origin.  At  the 
same  place,  fifty  feet  to  the  west  of  the  clay  pit,  a  very  coarse, 
stony  stratum  of  stratified  drift  overlies  the  clayey  stratum ; 
the  feet  that  the  latter  exists  below  the  stony  beds  having  been 
ascertained  by  Mr.  Crafts  by  means  of  a  drill,  which  descended 
through  and  brought  up  some  of  the  underlying  clay.  This 
overlying  stony  bed  was  made  by  violent  currents  that  suc- 
ceeded to  the  still  waters  of  the  place,  and  these  violently  flow- 
ing waters  were  probably  those  of  the  great  flood. 

8.  Evidence  as  to  the  flood  in  its  de^iudation  of  the  stratified  drift 
deposits. — Along  the  west  side  of  Mill  River,  where  the  lieds  are 
stony  and  of  the  coarsest  kind,  the  plain  is  10  feet  below  the 
nsuid  level,  the  height  not  exceeding  80  feet  above  the  river 
flats :  while  on  the  west  side  of  the  river  near  the  State  street 
bridge,  where  the  stony  beds  are  less  coarse,  the  height  is  40  to 
42  feet — ^the  full  height  of  the  New  Haven  plain  in  that  latitude. 
The  lower  level  on  tne  west  side  continues  south  to  the  harbor, 
the  surface  sloping  in  that  direction.  The  deposits  of  stones 
must  have  been  made  largely  by  the  washing  away  of  the  finer 
material  from  the  coarse — a  denuding  process ;  and  it  is  reason- 
able to  suppose  that  the  lower  level  along  the  west  side  of  the 
broad  Mill  Kiver  region  was  thus  produced.  But  the  river  did 
not  act  alone  in  this;  for  the  river-channel  was  also,  as  stated 
above,  one  of  the  sweeping  grounds  of  the  tidal  waves  and 
currenta  Hence  it  is  that  this  region  of  low  level  slopes  and 
widens  much  southward,  extending  over  half  the  width  of 
Grape  Vine  Point  (G,  between  the  mouths  of  Mill  River  and 
the  Quinnipiac),  where  the  height  is  reduced  to  10-20  feet. 

The  upper  surface  of  the  Terrace  plain,  near  the  junction  of 
the  Air  Line  and  Hartford  railroads,  bears  evidence  of  erosion 
to  a  yard  or  so  in  depth,  over  large  areas  of  its  surface,  and  of 
a  subsequent  deposition  of  fine  sand. 

At  Quinnipiac  the  upper  surface  of  the  clay  bed,  alluded  to 
above,  has  depressions  that  are  results  of  erosion,  and  probably 
the  eroding  waters  were  those  of  the  flood  that  deposited  the 
overlying  gravel  bed. 

A  remarkable  example  of  erosion  of  the  drift  deposit  by  the 
rushing  waters  of  the  flood  was  exposed  to  view  in  1872  on 
Blake  street,  directly  south  of  the  extremity  of  Wilraot  Brook 
valley,  (on  the  map  between  Bl  and  West  River).     Thefollow- 
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ing  cut  exhibite  at  a  a  portion  of  the  previous  deposit  of  fine 
aand,  projecting  up  ;ind  euvclopetl  iii  tne  coarse  gravel  that  ihii 
tearing  watere  were  bearing  along  down  atreain. 


Beotaon  of  stntiSed  Drift  on  Blik«  St, 

Various  deprcaaioDB  over  the  Xew  Haven  plain  may  be  owtne 
to  the  action  of  the  flood,  which  cannot  now  be  distiDgniBheil 
from  those  due  to  later  denudation.  Uut  there  are  some  isolated 
depreuaiona  20  to  25  feet  in  depth,  and  one,  Beaver  Pund  Meadows, 
having  an  area  of  an  eighth  of  a  aquarc  mile  which  have  no  auch 
origin.  Thede  appear  to  be  mainly  due  to  the  deeply  t^xuavating 
action  oft  the  ploughing  glacier,  they  having  been  parts  of  under- 
glacial  wat«r-courae!i  in  the  Glacial  period ;  they  were  esoavated 
to  ao  great  a  depth  that  the  drift  dumped  into  them  by  the  melt- 
ing glacier,  or  carried  in  by  its  waters,  was  not  sufficieul  to  fill  them, 
while  other  eballower  areas  were  built  on  up  to  the  water's  level 
of  the  era. 

Thus  the  great  flood  left  its  mark  not  only  in  the  structurt  A 

and  dctrrce  of  cnnrscrn-ss  of  tlif;  deposits  aloni;  the  water- 
courses, but  also  in  denudations  of  the  drift-covered  surface. 

It  is  to  be  noted  (1)  that  the  upper  stony  stratum  is  not  found 
over  all  the  stratified  drift  of  a  valley  ;  for  through  much  the 
larger  part  of  the  New  Haven  region  the  upper  stratum  is 
sand.  Such  stony  beds  are  to  be  looked  for  only  where  the 
flood  waters  ran  most  swiftly,  while  beds  of  fine  pebbles,  sand 
or  earth  exist  where  tliey  were  less  rapid,  and  others  of  clay 
where  the  movement  was  slight  or  almost  null. 

It  is  to  be  noted,  secondly,  that  the  coarsest  stony  beds  do 
not  always  or  generally  cap  the  highest  terrace ;  for  t&e  fiercely- 
flowing  waters  often  denuded  the  surface  deeply  and  left  the 
larger  stones  at  one  or  more  lower  levels — levels  that  are  now 
the  upper  portion  of  one  or  more  of  the  lower  terraces;  but 
which,  in  tlic  era  of  tlie  flood,  were  either  under-water  flats,  or 
else  the  bi-oad  bed  of  the  flooded  stream. 

If  the  stony  strata  may  have  been  merely  the  stony  beds  of 
streams,  like  the  stony  bed  of  any  rapid  stream  in  modern  time, 
it  may  be  questioned  whether  they  aflbrd  evidence  of  a  flood 
from  the  melting  glacier.  But  such  a  stratum  is  common  also 
at  the  top  of  the  upper  terraces,  where  it  could  have  been  made 
only  by  such  a  flood-     Both  Mill   River  and  West  River  val- 
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rs  afford  examples  of  this.  Again,  since  the  Champlain 
posits  that  lie  beneath  the  stony  beds  are  made  of  fine  material, 
jre  is  full  evidence,  whether  the  latter  were  formed  over  the 
d  of  a  stream  or  at  higher  levels,  that  an  era  of  comparatively 
iet  work  was  in  each  case  followed  by  one  of  coarse  stony 
positions,  and  hence  that  there  must  have  been  an  increase 
the  floyir  at  the  last.  -The  Glacial  period  scooped  out  the 
lleys  and  deepened  them,  and  then  came  the  filling  from 
5  unlading  glacier;  afler  the  bottom  had  received  part  of 
5  large  bowlders  that  fell  from  the  ice,  there  followed  the 
position  of  sand  and  finer  gravel,  with  clays  in  some  places, 
d  occasional  bowlders;  then,  finally,  the  upper  coarse  beds 
tre  formed  wherever  the  waters  at  the  flood  could  carry  ofi" 
»  finer  material  or  carry  in  coarse. 

The  beds  of  gravel  and  cobble  stones  along  Mill  River  extend 
r  more  than  two  miles  through  the  New  Haven  plain,  or 
lat  was  then  the  great  estuary,  where  there  was  no  cause  for 
Md  flow  in  the  stream  apart  fi-om  a  flood  of  enormous  extent 
eeping  down  the  valleys. 

Depositions  subsequent  to  the  flood, — It  may  be  questioned 
letner  the  flood-made  upper  stratum  in  the  vicinity  of  the  river 
urses,  which  has  been  above  described,  may  not  have  been 
posited  during  some  flood,  or  era  of  glacier  melting,  later 
an  that  of  the  early  Champlain  period  closing  the  era  of  the 
eat  glacier.  The  evidence  against  such  a  supposition  in  the 
polities  which  I  have  examined  is  decisive.  For,  as  I  have 
own,  this  upper  stratum  when  followed  laterally  away  fi^om 
e  river  courses,  changes  into  the  ordinary  stratified  drift ;  or, 

other  words,  the  very  same  stratum  bears  the  flood-marks 
»r  the  river  courses,  and  not  so,  or  only  sparingly,  over  other 
gions.  The  stratified  drift  of  the  New  Haven  region  is  evi- 
intly  all  one  formation ;  it  is  one  in  structure,  even  to  its  top 
jrer.  All  of  later  origin  ordinarily  overlying  it  is  about  a 
ot  or  less  of  blackish  soil ;  and  this  is  simply  a  portion  of  its 
rface  sands  modified  by  the  growth  of  vegetation. 
There  are  some  portions  where  its  upper  surface  was  irregu- 
rly  eroded,  as  has  been  explained,  ana  there  the  surface  was 
ter  built  up  to  the  old  level  by  depositions  of  fine  material, 
sily  distinguished  in  kind  from  tnose  below,  indicative  of 
anged  conditions — but  only  a  change  from  the  flood  condi- 
gn to  that  of  the  more  quiet  subsequent  part  of  the  Cham- 
lin  period.  The  terrace  plain  near  the  junction  of  the  Air 
ne  and  Hartford  railroads  has  been  mentioned  as  one  local- 

of  this.  The  sands  of  the  later  deposit  are  here  whitish, 
owing  that  they  had  been  washed  of  their  iron  rust  A 
atifie^  bank  of  the  same  sands  exists  at  the  northeast  end  of 
3  same  railroad  cut  (that  of   the  Air  Line  railroad).     The 
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stratified  drift  formation  here  drops  suddenly  in  height,  from 
the  42  feet  above  high  tide  level  usual  there,  nearly  to  the  low 
level  of  the  broad  Tower  flats  of  the  Quinnipiac.  The  slope 
thus  made  was,  in  the  Champlain  period,  the  northward  limit 
of  the  saod-flat  which  constituted  the  south  boundary  of  the 
great  inner  harbor.  Against  this  slope,  spreading  northward, 
there  is  situated  a  horizontally  stratified  deposit  of  ^oe  white 
sand,  which  evidently  owed  its  origin  to  the  beating  of  the 
harbor  waves  against  the  sand-flat  during  the  quiet  half  of  the 
Champlain  period,  that  is,  aHer  the  ice  and  the  flood  had  disap- 
pearea.  Its  stratification  and  its  relation  in  position  to  the 
true  stratified  drifl  is  shown  in  fig.  5,  in  which  ACJD  is  the 
stratified  drift,  made  up  of  fine  sand  beds  (M)  and  pebblj 
beds,  some  of  them  coarse  pebbly  drift,  and  AEF  the  subse- 
quent de(.<osit  of  white  or  sea-washed  sand.     The  sands  of  the 


latter  differ  from  those  of  the  other  beds  not  only  in  their  white 
color,  but  also  in  their  greater  fineness,  and  in  the  absence  of 
all  pebbles.  Through  the  washing  of  the  waters  against  the 
shores,  the  sands  were  not  only  ground  up,  but  they  also  ioat 
almost  entirely  the  oxyd  of  iron  that  tinges  the  quartz  grains 
of  the  stratified  drift.  Near  B,  at  the  foot  of  the  slope  ABC, 
there  is  a  heap  of  pebbles  or  stones  and  reddish  sand,  which 
evidently  fell  down  the  bank  from  the  layers  above  when  it 
existed  as  an  exposed  slope  before  the  beds  of  whitish  sands 
were  deposited.  Th&sc  whitish  snndp,  moreover,  were  laid 
down  in  even  layers,  free  irom  tlie  oblique  iaminadon  that 
occurs  in  the  stratified  drift.  Thus  we  have  evidence  of  some 
changes  during  the  Champlain  period  after  the  drift  was  depos- 
ited ;  the  wonder  is  that  toere  is  so  little  of  such  evidence. 

2.  OiTismB  OP  TBB  New  Hatbh  seqion. 

Evidence  of  the  great  flood  produced  by  the  melting  of  the 

glaciers  is  found  along  all  of  the  rivers  of  Connecticut  upon 

which  I  have  bad   an  opportunity  for  making   observationa 
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1  opportunities  are  not  often  to  be  met  with,  since  it  re- 
es  an  exposed  section  of  the  stratified  drift  of  a  valley — and 
recently  exposed,  since  the  surface  soon  becomes  concealed 
lides  down  the  slope.  Moreover,  in  the  narrower  valleys 
kther  rapid  descent,  the  waters  were  so  tumultuous  at  all 
8  that  stony  beds  were  thrown  in  at  all  levels.  Ten  miles 
i  of  New  Haven,  in  the  upper  terrace  of  the  Housatonic  river, 
Bet  in  height  above  the  nood  level  in  the  river,  the  upper 
xim,  for  twenty  to  thirty  feet  in  depth,  is  very  coarse 
y,  and  mostly  sandy  with  finer  stony  beds  below ;  and  the 
of  a  lower  terrace  is  still  coarser  in  its  stones.  I  have  ob- 
ed  similar  facts  in  the  Pequonnoc  River  valley,  north  of 
Igeport,  Connecticut 

gain,  to  the  east  of  New  Haven,  on  the  Thames  at  Norwich, 
upper  terrace,  at  the  old  cemetery,  over  one  hundred  feet 
re  nigh  tide,  is  exceedingly  stony  at  surface.  At  the  Navy 
i  four  miles  above  New  London,  on  the  east  side  of  the 
mes — where,  as  elsewhere  on  that  side,  there  is  only  a  nar- 
terrace  on  account  of  the  crowding  rocks — ^the  following 
\  were  presented  in  a  cross  section.  The  height  of  the  ter- 
is  about  30  feet  At  a  distance  of  40  to  50  yards  irom  the 
r  there  is  at  top  a  stony  layer  but  two  feet  tnick ;  and  this 
(  on  a  horizontally  stratified  sand-bed.*  Passing  toward 
river,  the  stony  portion  increases  in  extent,  and  also  in 
seness,  becoming  a  cobble-stone  bed ;  and  at  the  river,  the 
le  of  the  formation,  so  far  as  in  view,  was  of  stones — that  is 
upper  three-fourths,  the  lower  part  being  concealed  by  the 
n  gravel  Half  way  to  the  river  alonff  the  section,  irregu- 
Atches  of  sand  beds,  two  or  three  yards  in  length  were  in- 
ed  among  the  irregular  stony  layers,  after  the  style  repre- 
sd  in  fig.  4,  (p.  178).  Thus  the  flood-torn  stony  features  of 
formation  increase  toward  the  river ;  and  some  of  the  sands 
le  uprooted  sand  beds  were  left  in  patches  among  the  stones. 
3  interpret  the  facts  we  have  to  note  that  the  Thames  is  a  wide 
deep  tidal  estuary,  or  rather  fiord,  fifteen  miles  long ;  that, 
efore,  there  is  no  seaward  slope  to  make  rapid  currents.  The 
er  drifl  deposits,  should  hence  have  been  of  the  finer  kind, 
in  regular  feeds ;  only  the  extraordinary  conditions  of  a  gla- 
Qood  could  have  occasioned  any  other  result.  It  must,  more- 
,  have  been  a  flood  of  enormous  volume,  with  the  violence  of 
aract,  to  have  produced,  along  such  an  estuary,  so  extensive 
ions  and  cobble-stone  deposits.  Although  I  observed  no 
r  good  section,  I  think  it  safe  to  say,  judging  from  the 
es  which  had  fallen  from  some  of  the  layers,  that  the  for- 
on,  for  at  least  half  a  dozen  miles  north  of  Groton  (the 

he  section  in  this  pert  showed  only  four  feet  of  the  underlying  sand  stratum. 
in  yards  nearer  tiie  river  these  four  feet  consisted  of  large  stones  and  gravel 
d  of  sand,  being  part  of  the  stony  stratum  alluded  to  above. 


lile  mostly  I 
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part  I  examinetl),  was  very  stony  near  tlie  river,  wliile  mostly 
free  from  stoDes  on  the  side  toward  the  hills. 

On  the  opposite  or  western  shore  of  the  Thames,  at  Monl- 
villv,  BIX  miles  north  of  New  London,  where  the  terrace  is  om 
Imlf  higher,  the  foots  are  even  better  testimony  to  the  same  con- 
clusion."- The  stony  beds  occupy  a  large  part,  of  the  formarion 
in  a  blurt*  close  by  the  river  between  the  shore  and  the  railroad 
track,  while  forty  yards  farther  from  the  river,  to  the  west  of 
the  track,  they  arc  mostly  confined  to  the  npper  third  or  Iks 
of  the  dejKwitB.  Further  testimony  with  regard  to  tlieextenl 
of  tho  fiftod  in  the  Thames  will  he  jriven  in  another  paper. 

In  ft  recent  journey  in  Vermont,  I  found  many  examples  of 
an  upiKir  stony  atmtum  along  the  valleys.  West  of  Ludlow,  tlie 
upper  stratum  of  the  high  terrace  on  the  south  side  of  the  \'iille¥ 
was  coarse  Btony.  while  below  tlie  beds  were  mainly  of  sami. 
At  Sutherland  Falls,  on  the  Otter  Creek  (or  River,  as  it  should 
be  called),  where  fine  sand  was  the  main  constituentof  the  for- 
mation— being  fine  enough  for  use  in  the  marble  mill — the 
upper  portion  for  8  to  20  feet  was  very  pebbly,  the  pebbles 
mostly  half  to  one  inch  in  diameter.  Just  north  of  Pittsford, 
on  the  high  terrace  of  a  branch  of  Otter  Creek,  there  ia  a  ooarM 
upper  bed :  and  one  still  more  coarsely  stony  on  the  terrace  50 
feet  or  more  below  the  highest,  while  the  beds  below  were 
comparatively  fine ;  also  south  of  Rutland,  in  the  upper  part  of 
the  tiigh  eastern  terrace  of  Otter  Creek  valley,  especially  near 
the  Junction  with  the  valley  of  Cold  River,  and  abo  with  that 
of  Mill  River,  west  of  the  gap  passed  through  by  the  railroad 
to  Cuttingsville. 

Professor  Hitchcock,  in  hia  Report  on  the  Geology  of  Masffl- 
chusetts,  makes  the  general  statement  that  the  material  of  the 
upper  part  of  the  terraced  river  formation  generally  differs  from 
that  below  in  being  coarser.  He  refers  on  page  361  of  his 
Geological  Reijort  of  Massachusetts,  to  the  fact,  observed  hv 
him,  that  the  clay  stratum  of  stratified  drifl  is  almost  always 
overlaid  by  sand,  and  then  adds  that,  sometimes,  toward  the 
top,  the  clay  is  interstratified  with  beds  of  sand  [evidence  onh 
that  there  were  transitions  from  gentle  to  rapid  movements  in 
the  waters]  and  then,  above,  the  clay  is  absent,  and  "the sand 
becomes  coarser,  until,  at  the  top,  frequently  small  pebble  are 
found,  and  other  evidences  of  agitation  in  the  waters." 

Oonclimon. — If  river  valleys  so  widely  apart  over  New  Eng- 
land, and  so  many  of  them,  oear  evidence  ol'a  flood  closing  the 
existence  of  the  glacier,  we  may  reasonably  conclude  that  ail 
New  England  was,  sooner  or  later  as  the  melting  progressed, 
swept  by  it.  In  fact,  if  the  flood  in  any  part  was  ilne  to  the 
rapid  melting  of  the  disappearing  ice,  it  must  have  been  thus 
universal ;  for  the  rapid  melting  would  have  been  general. 
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The  flood  unquestionably  preceded  the  ending  of  the  ice; 
r,  as  already  stated,  only  a  melting  glacier  could  have  af- 
rded  the  vast  quantities  of  water  required  to  fill  and  flood 
e  wide  valleys,  and  have  set  loose,  simultaneously,  the  im- 
3nse  amount  of  sand,  gravel,  and  stones,  that  were  at  the  dis- 
«al  of  the  waters. 

The  flood  appears  also  to  have  risen  rapidly  to  its  height ; 
r  (1)  the  transition  from  the  finer  deposits  to  the  upper  coarser 
"atum  is  generally  rather  abrupt,  and  (2)  at  the  lower  extrem- 
'  of  the  Quinnipiac  valley,  the  change  in  the  structure  of 
B  beds,  from  tide-made  to  flood-made,  marked  in  the  reversal 
the  oblique  lamination,  (page  178)  took  place  along  a  well 
fined  plime  without  anv  alternations,  and  was  visible  also  in 
e  color  of  the  deposited  sands. 

Finally,  the  flood  was  a  natural  termination  of  that  winter  of 
nters:  especially  as  the  rigors  of  the  Glacial  climate  had 
ssed,  and  a  lower  level  of  the  high-latitude  lands  was  bring- 
5  on  a  time  of  warmer  climate  than  the  present — the  era 
len  even  Britain  was  occupied  by  wild  beasts  of  the  warm 
nperate  zona 


RT.  XXV. —  On  the  Mechanical  Work  done  by  a  Muscle  before 
exhatLstion^  and  on  the  ^^Law  of  Fatigue ;"  by  the  Rev.  Samuel 
Haughton,  M.D.,  Trinity  College,  Dublin. 

In  the  February  number  of  this  Journal,  for  the  present 
ar,  a  paper  is  published  by  Professor  F.  E.  Nipher,  contain- 
g  experiments  to  illustrate  the  mechanical  work  done  by  a 
iiscle  (or  a  group  of  muscles)  before  exhaustion.  In  this 
•per  Professor  Nipher  sets  aside  a  former  series  of  experiments 

a  similar  kind  made  by  him,  without  (as  I  believe)  showing 
y  satisfactory  reason  for  depending  more  upon  the  latter  ex- 
riments  than  upon  the  former.  I  am  informed  by  a  letter 
)m  Professor  BLinrichs,  of  the  Iowa  State  University,  that 
»th  series  of  experiments  were  made  in  his  Laboratory,  and 
at,  in  his  opinion,  the  experiments,  which  Prof  Nipher  claims 

have  warned  me  against,  were,  in  fact,  as  good  as  those  he 
5t  made.  I  propose  to  establish  the  following  propositions  in 
e  present  paper: 

1.  That  both  series  of  experiments  made  by  Professor  Nipher 
3  a  valuable  contribution  to  the  foots  of  animal  mechanics. 

2.  That  they  are  not  only  consistent  with  the  "  Law  of 
tigue"  proposed  by  me,  but  illustrate  both  that  law  and  my 
Coefficient  of  Refreshment." 

3.  That  Professor  Nipher s  discussion  of  his   own  valuable 
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experiments  is  worthless,  as  it  is  based  on  an  empirical  formula, 
which  has  no  meaning,  and  leads  to  no  further  consequences. 

4.  That  the  ''Law  of  Fatigue,"  which  explains  not  only 
Professor  Nipher's  experiraeuls,  hut  so  many  otuer  experimeats 
also,  is  entitled  to  oe  received  provisionally  as  a  law  of 
anima!  mechanics,  and  followed  up  by  deduction  to  its  legiti- 
mate conclusions. 

I  shall  commence  by  describing  some  experiments*  of  my 
own,  in  which  ihe  muscles  were  kept  iu  continued  action,  and 
uo  interval  of  rest  was  allowed.  This  condition  is  supposed  in 
the  "Liiw  of  Fatigue,"  and  when  it  is  departed  from,  a  cor- 
responding allowance  must  be  made  depending  on  the  "Re- 
freshment '  afforded  to  the  muscles  during  the  interval  of  re- 
pose: 

The  approximate  law  of  muscular  action,  which  I  have 
called  the  "Law  of  Fatigue,"  is  thus  expressed: 

"  Whmi  the  same  mtiscle  {or  grmip  o/miiscks)  is  kepi  in  con jfiinf 
action  until  fatifftie  sets  in,  the  Mai  work  done  mnltiplied  hyOit  rait 
of  work  is  constant" 

I  instructed  a  number  of  medical  students,  choseu  at  random, 
to  raise  dumb-bells  of  varying  weight,  one  in  each  hand,  in  the 
transverse  plane  with  hands  supinated,  and  raising  and  lowering 
the  weights  in  equal  limes  regulated  by  the  beat  of  a  pendulum. 
This  process  was  continued  until  the  distress  of  the  fatigue 
produced  became  intolerable,  and  the  number  of  times  eacb 
weight  was  lilted  was  noted.  The  students  were  required  to 
count  one,  two,  in  time  to  the  beat  of  the  pendulum,  so  as  to 
prevent  them  from  counting  the  total  number  of  lifts  of  the 
weight.  Professor  Macalister  assisted  me  in  these  experiments, 
and  one  of  us  counted  the  number  of  lifts,  while  the  other 
compelled  the  experimenter  to  observe  the  conditions  of  the 
experiment,  which  were — 

1.  To  keep  time  with  the  pendulum. 

2.  To  raise  the  weights  in  the  transverse  plane. 

3.  To  supinate  the  nands. 

4.  To  abstain  from  all  bendingf  of  the  knees  or  .spiral 
column. 

5.  To  lower  tiie  weights  so  as  to  come  down  without  velocity. 
The  2iid,  8d,  and  4th  conditions  are  essential  in  order  to  con- 
fine the  work  done  strictly  to  the  same  muscles  of  the  shoulder, 
arm,  and  forearm. 

The  experimenter  must  be  carefully  watched  in  onler  to 
ensure  the  observance  of  these  conditions ;  for  he  is  impe!le<i, 
instinctively  and   unconsciously,    by  pain,    to   bring   in   other 

*  Theae  STperimente  were  coFomunJcated  by  tap  to  the  Royal  Society  on  ttis 
17th  of  June,  1815. 
f  To  tbii  defect  we  gave  the  name  of  "  alinging." 
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moscnlar  fibers  to  aid  those  which  are  suffering  from  the  con- 
strained  and  r^ulated  motion.  If  this  be  permitted,  the  "Law 
of  Fatigue"  will  appear  to  be  violated,  lor  of  the  muscular 
fibers  actually  employed  in  doing  work  some  are  quite  tired 
out,  and  others  not;  whereas  the  "Law  of  Fatigue'*  applies 
only  to  groups  of  muscles,  all  of  which  are  completely  ex- 
hausted. For  each  experiment  I  chose  twenty  students  at  ran- 
dom, using  alU^ether  about  fifty  different  students,  and  no 
individaal  was  experimented  on  again  until  an  interval  of  forty- 
eight  hours  had  elapsed.  The  object  of  this  arrangement  was 
to  avoid  the  effects  of  "training." 
In  all  cases  there  were  three  well  marked  stages : 

1.  The  work  done  ¥dth  easa 

2.  Accompanied  by  respiratory  distress. 

3.  Accompanied  by  pain  in  the  muscles  used. 

During  the  last  stage,  great  care  must  be  taken  to  prevent 
changes  in  the  posture  and  mode  of  motion,  bv  which  ad- 
ditional muscular  fibers  may  come  in  aid  of  the  nbers  nearly 
fatiguecL 

Let  W  denote  the  total  work  done,  and  T  the  time  of  doing 
it;  then,  by  the  "Law  of  Fatigue," 

W* 

-=-  nzconstant.  (1) 

If  u?  be  the  weight  held  in  the  hand  and  at  be  half  the  weight 
of  the  arm,  and  n  the  number  of  times  the  weights  are  lifted : 
Since  the  time  of  raising  and  lowering  the  arms  is  constant,  n 
is  proportional  to  T,  and  the  "  Law  of  Fatigue  "  gives  us  the 
foraiula 

{w+arn=A,  (2) 

where  A  is  an  unknown  constant 

In  the  following  table  I  give  the  values  of  w  and  the  mean 
value  of  n  for  20  distinct  persons. 

The  time  of  lift  is  in  all  cases  one  second. 


Table  I.— Mban 

OF  Twenty 

EXPEBIMBNTEBS. 

No. 

w. 

n  (obs.) 

n  (cala) 

DifE. 

1 

2-60  lbs. 

131-80 

128-0 

4-3-8 

2 

4-26    " 

87-55 

78-3 

+  9-2 

3 

5-87    " 

47-35 

63-5 

-6-2 

4 

6-87    " 

40-25 

43-7 

—  3-5 

5 

7-75    " 

34-60 

37-1 

—  2-5 

6 

9-75    " 

27-15 

26-8 

+0-3 

7 

14-00    " 

17-20 

15-4 

+  1-8 

The  column  containing  the  calculated  values  of  n  was  ob 
tained  from  equation  (2)  by  using  the  values 

a=iS'r)0  lbs. 
Az=4699  " 
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These  values  were  obtained  by  finding  the  valae  of  «,  which 
renders  A  most  nearly  constant,  or 

iSA 

-T-  =m»nmnm. 


This  table  gives 

experimented  on 

7  lbs.  for  the  mean  weight  of  the  arm  of  all 
a  result  which  accords  witb  known  fects. 

I^^IBI 

I 

■■ 

■■ 

■■ 

1 
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e  elsewhere*  shown  that  the  Law  of  Fatigue  corresponds 

ler  experiments  based  on  different  data. 

?  consider  the  useful  work  only,  wc  have  from  equa- 

Usefiil  work=:fon=  --  -      — .  (3) 

equation  represents  a  cuspidal  cubic  whose  ordinate 
laximum  value,  when  w=a=  half  the  weight  of  the 

foregoing  observations  are  in  accordance  with  this  de- 
,  as  may  be  seen  from  table  II. 


Table  H— Usbful  Work. 

Ka 

w.                      wn 

(20  ezperimenters). 

1 

2*50  lbs. 

338 

2 

4-25    " 

372 

3 

6-87   " 

277 

4 

6-87   " 

276 

5 

7-76   « 

268 

6 

9-76   « 

264 

» 

14-00   " 

241 

Nipher  has  published  two  series  of  experiments, 
n  the  principle  of  lifting  different  weights  at  a  constant 
id  botn  series  can  be  interpreted  by  means  of  equation 
'.  shall  now  show. 

IS  published  other  experiments  based  on  the  principle 
Qg  the  same  weight  at  varying  rates :  these  experiments 

only  abandoned  by  himself,  but  contain  internal  evi- 
f  error ;  for  both  these  reasons  I  shall  abandon  them, 
el  bound  to  maintain  Professor  Nipher's  first  series  at 

rates  against  his  own  repudiation,  and  as  being,  on 
>r  Hinrich's  evidence,  at  lexist  quite  as  good  as  those 
le  by  him. 

ssor  Nipher 's  experiments  differ  in  two  respects  from 
ade  by  me,  tables  I,  II. 

ofessor  Nipher  allowed  a  rest  equal  to  the  time  of  icork^ 
\  in  my  experiments,  the  work  was  incessant,  as  the 
ae  down  without  velocitv. 

om  the  mode  of  lifting  the  weights,  then?  was  a  greater 
litv  of  other  muscles  assisting  those  intended  to  be 
I.  ' 

irst  of  these  causes  would  refresh  the  muscles  and  ena- 
n  to  do  more  work  than  if  not  rested  at  all ;  and  the 
Df  these  causes  wuuld  bring  in  other  muscles  to  their 

apjjcar  to  make  them  do  more  than  their  pro])er  work. 

♦  Principles  of  Animal  Mechanics,  London,  187:^. 


&  HmmgHom—MtdimMtml  Woti  ihme  by  a  ifmtM. 

Let  X  igpreBcni  tbe  nnknovn  vei^it  bdd  in  die  band  which 
)aJd  represent  the  tool  effect,  both  of  remsAmenC  bv  rat  and 


wooJd  represent 
aidj'rrjtn  cA^  anuria. 


b^Tt^  and 
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ation  (5)  accurately  represents  both  Professor  Nipher's 
of  experimeDts  at  constant  rate,  as  is  shown  in  the  fol- 
\  tables : 

Table  UL — ^Prof.  Niphkb'b  Fibst  Sbbie& 


Na 
1 
8 
8 

4 
6 
6 
7 
8 


IkU. 

2    " 

3 

4 

b 

6 

n 

8 


M 

tt 
ct 
u 
a 
u 


n  (obB.) 
255 
97 
61 
37-7 
29-3 
21*5 
15-8 
12-8 


n(calc.) 

243 

109 
62 
39-7 
27-8 
20-5 
15-7 
12-5 


Dift. 

+  12-0 
-12-0 

-  1-0 

—  2-0 
1-5 
10 
0-1 
0-3 


t  oalculatod  values  of  n  were  found  from  equation  (5), 
lues  of  of  and  A  being  found  by  the  principle  of  least 
ion  of  A — 

a'=l-5  kiL 

A=1018 

liafpram  II,  I  construct  the  cubical  hyperbola,  and  show 

lofldy  the  observations  correspond  with  it 

half  the  actual  weight  of  Prof.  Nipher's  arm  is  1*60  kil., 

yws  diat  in  these  experiments  0*49  kiL  was  lifted,  by  the 

hment  derived  from  rest,  and  from  the  occasional  aid  of 

moaoleBi 

Tabu  IV.^Prot  Niphbb'b  Sboobd  Sbbob. 


Na 

I 
2 

a 

4 
5 
6 
7 
8 
9 


w. 

3-0  kil. 

3-5 

4-0 

4-5 

5-0 

5-5 

6  0 

6-5 

7-0 


(( 


ct 


(( 


fi(obs.) 
152-5 
95-8 
67-2 
51-2 
36-9 
28-6 
22-7 
18-1 
14-5 


n(cBlc.) 

145-5 
93-1 
64-7 

47-7 
36-4 
28-8 
23-3 
19-2 
16-1 


Difl. 
+  70 
+2-7 
--2-5 
--3-5 
--0-5 
—0-2 
—  0-6 
-1-1 
-1-6 


I  calculated  values  of  n  were  found  from  equation  (5), 
dues  of  <^'  and  A  being  found  by  the  principle  of  least 
ion  of  A. 

a'=— 1-00  kil. 

A=     582 

rliagram  III,  I  construct  the  cubical  hy})erbola,  and  show 
ilosely  the  observations  correspond  with  it. 
half  the  actual  weight  of  Prof.  Nipher's  arm  is  1*50  kilos., 
lows  that  in  this  series  of  experiments,  2*50  kilos,  were 
by  the  Refreshment  derived  from  rest,  and  from  the  occa- 
aid*  of  other  muscles. 

icluding,  possibly,  those  of  the  assistant  employed  in  the  experiments. 


190        S.  Haiighton — Mrchaiiical  Work  done  by  a  A/uscU. 

It  is  possible  to  calculate  the  coeffioient  of  Refreshment  fmm 
Professor  Nipher's  experiments  by  the  difference  between  « 
and  a'.     Thua,  in  his  second  series  of  experiments 

or-a'z=a-z=2-flO  kil.=5'51  lbs. 
This  weight  was  lifted  through  0'70  ?»=2-29  ft.  in  1-25  second* 
— the  muscles   having   previously  rented   for   an   equal  tini& 


Hence,  in  a  cycle  of  rest  and  labor  of  2-b  seconds  duration, 
half  of  the  time  being  devoted  to  rest,  the  work  done,  per  sec- 
ond, is 

5-51X2-29 

2-5 

and,  assuminfi  34'5  oz.*  of  muscle  employed,  so  as  to  reduce 

the  coefficient  to  the  units  employed  in  my  Animal  Mechanics; 

we  have  finally 

5*51  X2'29 

Coefficient    of  refreshments — — .^0'142  Jt.  Ibe,  pw  oz.  of 

34-5X2-6  "^  '^ 

niuicleper  second. 

The  coefficient  of  Refreshment*  given,  from  totally  differenl 
experiments,  by  me,  is 

0-132  ft.  lb.  per  oz.  per  second. 
*  PriDciples  of  Animal  Hechanics,  pp.  482,  484. 
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XX VL — Notts  upon  tlie  Earihquxike  of  December,  1874 ; 
by  Professor  Daniel  S.  Martin. 

the  niffht  of  Thursday,  the  10th  of  December,  1874, 
Kxjurrea,  in  and  arouna  the  city  of  New  York,  a  slight, 
ry  distinct,  earthquake  shock,  which  caused  considerable 
nent  at  the  time,  and  fumisbed  material  for  a  brief  sen- 
in  the  papers  of  the  metropolis.  On  the  succeeding 
.y,  the  New  York  Lyceum  of  Natural  History  appointed 
nittee  to  collect  information  from  everv  attainable  source 
ird  to  the  shock  and  all  attendant  circumstances.  Of 
>mmittee  the  writer  was  chairman,  and  in  that  capacity 
gaged  for  the  next  three  months  in  collecting,  arranging 
adying  the  information  gained. 

)rief  circular  was  prepared,  announcing  the  committee  s 
tment  by  the  Lyceum,  and  requesting  aU  persons  who 
lowledge  of  the  facts  to  send  information  in  regard  to  all 
of  the  following  points,  viz :  1,  the  place  of  observation, 
3  height  above  tide  water,  if  known ;  2,  the  time  of  the 
;  8,  the  duration  of  the  shock;  4,  the  nature  of  the 
i  felt ;  5,  the  direction  of  the  motion  felt ;  6,  any  other 
bserved. 

J  circular  was  first  published  in  the  principal  daily  papers 
city,  with  an  added  request  that  it  be  copied  by  local 
Is  throughout  the  region  aftected.  One  thousand  copies 
ben  printed,  and  these  were  sent  wherever  there  was  any 
ct  of  advantage. 

►ut  a  hundred  responses  were  received,  varying  of  course 
r  in  their  character :  in  the  main,  however,  they  furnished 
and  excellent  data,  which  were  afterward  carefully  tab- 
Though  almost  all  written  by  unscientific  observers, 
e  incidents  and  impressions  were  related  in  most  cases 
care  and  clearness  beyond  what  was  anticipated,  while 
of  the  lettei*s  were  exceedingly  vivid  and  detailed, 
course  the  main  objects  aimed  at  were,  the  determination 
geographical  extent  of  the  disturbance,  of  the  rate  and 
•ection  of  its  motion,  and  if  possible,  through  these,  of  its 
;iniate  depth. 

first  end,  as  might  have  been  expected,  was  pretty 
'  attained.  The  geographical  range  was  determined  with 
)le  accuracy,  and  found  far  wider  than  at  first  supposed. 

second  inquiry,  however,  was  soon  seen  to  be  almost 
ss  of  result,  from  the  uncertainty  in  regard  to  accurate 

Local  time  and  railroad  time,  errors  of  ordinary  time- 
and  errors  of  observation,  complicated  also  with  a  differ- 
E  longitude  corresponding,  between  the  extreme  east  and 


era  I 
om- 1 
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west  pointB,  to  some  four  minutes  of  time,  presented  together 
mass  of  uncertainties  that  might  defy  the  powers  of  an  abler  com- 
mittee to  unravel.  It  was  hoped  that  astronomical  time  might 
be  obtained  at  Bome  points,  sufficient  to  lix  a  detinite  basis  for 
averages  and  calculations,  but  auch  was  not  the  case.  The 
most  that  could  be  ascertained  was  that  the  shock  occurred  at 
about  10.26  p.  m.,  throughout  the  entire  district  affected.  The 
absence  of  any  indication  of  a  progress  in  time,  together  with 
other  facts  to  be  referred  to  directly,  speedily  led  to  the  idai 
that  the  movement  had  its  source  at  a  very  considerable  depth, 
and  was  by  no  means  local  or  superficial. 

The  shock  was  felt  from  a  little  beyond  Fishkill  LandJD^ 
Dutchess  County,  New  York,  southwai-d  to  Sandy  Hook  light- 
house, a  distance  of  some  80  miles.  In  an  east  and  west  direo- 
lion,  it  extended  from  Morristown,  N.  J.,  at  least  to  Stamford, 
Conn.  ;  some  of  the  newspaper  accounts  reported  it  as  far  east 
an  Norwalk.  This  would  give  a  total  extent  in  this  direction 
of  from  54  to  62  miles,  it  traversed,  in  this  area,  imrlions  of 
the  gneiss  of  the  Blue  Ridge,  the  limestones  of  Westchester 
County,  the  "  Atlantic"  or  "  Montalban"  gneiss  of  New  Yoit 
and  Connecticut,  the  Cretaceous  and  drift  of  Long  Island,  aod 
the  Trias  and  trap  of  New  Jersey.  Its  geological  relation* 
are  in  some  respects  curious  and  interesting.  The  fact  is  very, 
noticeable,  that  the  movement  was  felt  far  more  strongly  aad 
frequently  on  rocky  than  on  soft  ground, — the  latter  seeming  ts 
produce  a  cuahion-likc  effect,  suftL'ning  or  tnodifjing  the  siiock 
Phis  circumstiiuce  is  quite  unusual,  and  is  one  of  the  indica- 
tions pointing  to  a  deep-seated  source.  In  the  San  Francisco 
earthquake  of  some  ten  years  ago,  for  instance,  buildings  situ- 
ated on  made  ground  were  severely  damaged,  while  those  on 
the  hills  were  uninjured.  But  the  reverae  condition  obtained 
here,  as  is  proved  by  many  letters,  and  strikingly  shown  on  the 
committee's  map.  The  crowded  observations  in  the  metamor- 
phic  region  of  New  York  and  Westchester,  arc  in  singular  con- 
trast to  the  few  and  scattered  points  laid  down  on  the  heavy 
drift  of  Long  Island  and  the  Trias  of  New  Jersey.  In  the 
main,  the  shock  seems  to  have  been  limited  by  the  Highlands 
of  New  York  and  New  Jersey, ^the  continuation  of  the  Blue 
Ridge, — but  four  distinct  observations,  at  as  many  separate 
points,  near  Fishkill  Landing,  show  that  in  that  vicinity  it 
crossed  the  entire  series  of  these  lofty  lulls.  Thence  the  line 
of  observations  follows  through  and  along  the  Highlands  by 
Garrison's  (opposite  West  Point),  Stony  Point,  and  Ramapo, 
New  York,  to  Morristown,  New  Jersey.  Passing  eastward 
across  the  thirty-mile  belt  of  Trias  and  trap,  scarcely  an  obser- 
vation appears,  until  near  the  rear  (or  inner)  edge  of  the  great 
Palisade  range  of  trap,  when  numerous  reporte  began  to  come 
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along  the  line  of  the  Northern  Railroad  of  New  Jersey. 
3e  over  the  Hudson,  in  the  metamorphic  region  of  New 
rk  and  Westchester  Counties,  the  shock  was  felt  every- 
jre,  especially  in  buildings  founded  on  rock,  as  stated  by 
ly  observers.  On  Long  Island,  the  northwestern  edge  is 
iss,  from  Astoria  to  Greenpoint,  and  there  the  shock  was 
;  but  over  the  great  drift-covered  portion  to  the  east,  under- 
L  probably  by  Cretaceous  beds,  the  observations  are  few  and 
between.  I^our  points  are  reported  in  the  heart  of  the  city 
Jrooklyn — all  within  a  circle  of  half  a  mile  across  ;  and  this 
;  would  suggest  that  a  ridge  of  rock  perhaps  approaches  the 
[ace  at  that  point,  though  none  is  known  to  appear. 
is  regards  the  direction  of  the  wave-movement  distinctly 
3rted  by  many  observers,  great  difficulty  was  found  in 
;hing  any  result  The  accounts  were  most  diverse  and 
n  contradictorv,  indicating  a  great  amount  of  ''personal 
ation"  to  be  allowed  for.  From  various  sources,  however, 
ras  judged  pretty  clearly  that  the  course  must  have  been 
rly  from  southwest  to  northeast,  or  upward  along  the  line  of 
be  of  all  the  rocks  of  the  region.  The  main  sources  were, 
a  small  majority  of  the  reports ;  (2)  one  very  minute  and 
?fiil  observation  in  the  upper  part  of  New  York  City,  in 
ch  the  circumstances,  detailed  by  Mr.  J.  W.  Rhodes,  seem 
to  admit  of  doubt  In  a  house  fronting  south  on  113th 
et,  **  the  sound  approached  from  the  south  with  a  crescendo 
cement  As  it  struck  the  house  the  front  windows  rattled  ] 
lently.  About  the  middle  of  the  room  the  sound,  or  shock, 
arently  reached  its  full  volume,  and  then  receded  with  a 
inuendo  movement  The  rear  windows  rattled  precisely  as 
9e  of  the  front''  (3)  The  direction  of  cracks  in  the  ground.  \ 
8  effect  was  reported  only  at  Closter,  New  Jersey,  oy  Mr. 
L  Tumure,  who  kindly  furnished  a  plan  of  the  ground, 
o  narrow  cracks  appeared,  of  consideraole  depth,  each  on  a 
;inct  road,  and  both  having  a  direction  west-northwest  and 
t-sontheast,  or  transverse  to  the  supposed  line  of  movement 
Phe  duration  of  the  shock  was  verv  variously  estimated 
diflferent  observers.  It  is  quite  possible  that  it  may  have 
ied  with  the  nature  of  the  grouna  ;  but  in  general  it  would 
m  to  have  averaged  about  ten  seconds. 
The  general  phenomena  presented  nothing  peculiar.  A  loud 
ibling  sound,  a  heavy  jar,  and  in  some  cases  a  distinct 
ire-motion,  were  the  chief  features.  In  a  few  places  bells 
re  rung,  clocks  stopped,  and  cracks  opened  in  the  ground, 
ibove.  In  only  one  case  was  the  shock  reported  as  felt  on 
water, — on  a  schooner  in  the  harbor  of  New  Rochelle. 
ry  fortunately,  the  movement  just  stopped  short  of  doing 
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any  Mrioas  injury  to  baildiogs  or  property,  thoogh  it  caused 
miifih  Klarm  and  excitement  for  a  time  in  various  places,  both 
to  aniirmlH  and  men. 

I'lio  night  was  calm,  mild,  and  somewhat  cloudy,  with  no 
nifiteorrtloKical  phenomena  in  any  respect  noteworthy.  Sevenl 
ptiraonH  wli»  had  experienced  earthquakes  in  South  and  Cen- 
tral America,  referred  to  an  intense  and  peculiar  stillness  of 
the  atmosphere,  just  prior  to  the  ahock,  wnich  they  bad  been 
wont  to  notice  m  a  like  connection  in  the  tropics.  This  cir- 
ouinstanco  is  one  frequently  reported,  and  it  may  be  worth 
inontioninp  here. 

It  remains  to  speak  briefly  of  certain  other  circumstances, 
which  HUKKQBt  some  interesting  conclusions. 

Kroin  several  observers,  few  indeed,  but  widely  separated, 
and  too  many  to  admit  of  error,  accounts  were  received  of  one 
or  more  later  shocks,  at  about  two  o'clock  the  same  night 

Two  romBrkablo  letters  were  sent  to  the  committee,  detailing 
a  marked  diiiturbance  of  very  similar  character  in  eastern  Mas- 
mchiiHottH,  on  the  same  afternoon  between  5.S0  and  6.  This 
Hhook  wiu)  folt  at  North  Andover  and  at  Salem,  and  in  both 
oiiiHts  by  several  members  of  a  household.  Inquiries  from 
Pntti<aM>r  Pockanl  of  Salem,  and  Professor  Hitchcock  of  New 
Uatnrahins  and  notices  in  the  local  papers,  kindly  inserted  by 
iho  R)nn«r,  failed  to  elicit  any  further  information  on  this 
intorosting  (Ktint. 

In  "  Nature"  (Dec  Slat,  1874),  a  brief  account  is  given  of  an 
eartliqiiako  shtKk  experienced  by  three  travelers  who  were 
mmin)!  th«  night  on  the  Pic  du  ifidi,  a  lof^  summit  of  the 
rrTt:>i)f<«.  It  occurred  at  4.45  on  the  morning  of  Dec.  11th; 
and  "Na1ur«"  remarks  its  almost  exact  coincidence  in  time 
with  \\\f  9iMxk  telt  in  North  Amerk*. 

Tin-'.'  S(\ en»l  n'[H>rt^  K'aiitv  though  tbcy  are.  made  a  strong    1 
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?.  XX Vn. — (hntnbutions  from  the  Sheffield  Laboratory  of 
'ale  VoUege,  Na  XXXVL  —  On  some  interesting  Equine 
akuli;  by  R  H.  CHITTENDEN,  Ph.B.,  Assistant  in  Physio- 
gical  Chemistry. 

ff  the  latter  part  of  April,  1876,  a  mare,  the  property  of  Mr. 
L  Baldwin  of  Milford,  Conn.,  was  taken  sick  apparently 
I  colic.  One  pecaliar  feature  of  the  case  was  that  all  pas- 
I  of  solid  excrement  ceased.  After  a  few  days  the  animal 
.  A  post  mortem  examination  was  made  and  in  the  intes* 
about  one  foot  from  the  stomach,  was  found  a  calculus 
ing  ap  the  passage  completely.  In  the  stomach  was  found 
her  calculus  of  the  same  appearance,  but  a  third  larger. 
ear  previous  to  this  the  animal  was  taken  sick  in  the  same 
ner,  and  as  a  result  of  treatment  passed  a  calculus  differing 
I  the  others  only  in  size,  being  somewhat  smaller.  Through 
kindness  of  Mr.  Baldwin,  I  was  able  to  obtain  these  calculi 
examination.  The  following  is  the  result :  The  smallest 
nlus  was  perfectly  smooth,  nearly  round  and  of  light-brown 
r^  its  nucleus  was  a  small  pebble  around  which  the  material 
arranged  in  concentric  layers,  preserving  the  form  of  the 
ens.  A  short  distance  from  the  center  was  a  small,  loose, 
^lar  layer  of  organic  matter,  seemingly  pieces  of  chaff,  etc. 
remaining  portion  was  hard,  compact  and  divided  into  a 
titude  of  layers  by  slight  shades  of  color.  The  weight  of 
two  halves  together  was  213*22  grams.  The  calculus  found 
ae  stomach  was  of  a  yellowish  brown  color,  its  surface  was 
tred  with  broad  veins  of  a  light  yellow  intermixed  with 
ow  ones  of  a  darker  shade ;  it  was  nearly  round,  its  circum- 
nce  one  way  being  11 J  inches,  the  other  11^  inches,  its  weight 
679*6  grams.  The  calculus  found  in  the  intestine  and  which 
\ed  the  death  of  the  animal,  weighed  441*67  grams;  its  nu- 
s  was  a  thin  and  narrow  piece  of  iron  half  an  inch  long. 
■ansverse  section  revealed  the  same  internal  structure  as  the 
fr,  except  that  in  this  there  was  an  extra  spot  of  hair-like 
ter  in  the  compact  layer  about  the  nucleus.  The  surface  of 
calculus,  like  that  of  the  others,  was  perfectly  smooth.  On 
taring  half  of  this  calculus  it  separated  readily  into  four 
inct  and  regular  layers,  each  of  which  was  made  up  of  smal- 
)nes  which  could  not  be  separated.  On  dissolving  the  sub- 
ce  in  cold  dilute  nitric  acid,  a  pale  yellow  fluid  was  obtained 
a  residue  made  up  of  organic  matter,  with  a  little  silica. 
a  trace  of  uric  acid  was  found  in  any  of  the  layers.  The 
or  outer  layer  was  nearly  ^  of  an  inch  thick ;  its  specific 
ity  was  1'72.  The  second  layer  was  /y  of  an  inch  thick, 
1  a  specific  gravity  of  1*69.    The  third  layer  was  i  of  an  inch 
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thick,  specific  gravity  V66.  The  nucleus  portion  measured 
one  wajXfV  inches,  the  other  waj  1}  inches;  specific  gravity 
l"?!.  While  the  three  outer  layers  were  yellowish-brown  the 
nucleus  portion  was  dark-brown,  making  a  distinct  contrast  in 
color.    The  following  are  the  analyses  of  the  ditfereat  layers ; 


iBtlkTer. 

adliyer. 

SdUjer. 

Nudeuipoi 

&^' 

28-10 

2814 

28-34 

28-14 

18-84 

16-87 

16-88 

16-88 

(NHJOH 

12-67 

l:!-69 

12-61 

12-61 

H.O 

41-72 

41-80 

41-66 

41-96 

ResidueinsoLlnHNO,  -74 

.S8 

■58 

-60 

On  igniting  the  substance  at  a  red  heat  all  the  water  and  am- 
monia was  drivea  off,  thus  giving  the  amount  of  these  two 
subatancea  Then  determining  the  ammonia  directly  by  means 
of  magneRia  and  deducting  from  the  total  volatile  matter  the 
amount  of  water  was  thus  indirectly  obtained. 

These  analyses  show  that  this  calculus  is  composed  princi- 
pally of  ammonio-magnesian  phosphate,  and  that  the  different 
layers  are  essentially  the  same.  By  making  thin  and  polished 
sections  of  the  different  layers  and  exnmining  them  under  the 
microscope  with  a  half  inch  objective,  they  were  found  to  be 
amorphous,  but  divided  into  layers  by  what  seemed  to  be  fine 
black  lines,  and  on  examination  with  a  fifth  of  an  inch  objective 
these  lines  were  resolved  into  fine  black  specks  which  may  be 
looked  upon  as  impurities  in  the  phosphate,  with  regular 
arrangement,  and  which  are  insoluble  in  nitric  acid.  With 
polarized  light  a  fine  arrangement  and  display  of  colors  was 
obtained. 

The  other  two  calculi  were  not  at  lay  disposal  for  analyni, 
but  from  their  exact  resemblance  to  this  in  eaternal  and  in- 
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Expeditions  off  the  Coast  of  New  England  20  L 

oold  current  is  very  apparent  as  far  west  as  New  Haven,  in  the 
deeper  parts  of  the  sound.*  This  cold  water  is  doubtless  de- 
rived directly  or  indirectly  from  the  arctic  current  that  flows 
soatbward  along  our  Atlantic  coast ;  but  its  flowing  into  Long 
Island  Sound  may  be  due  largely  to  the  influence  of  the  tidal 
currents,  modified  by  the  local  wind  currents.  On  the  other 
hand,  the  much  higher  temperatures  of  such  enclosed  localities 
as  the  Peconic  Bays  may  be  safely  attributed  to  the  direct  heat 
of  the  sun  over  a  broad  expanse  of  shallow  water,  from  which 
the  cold  currents  are  excluded. 

Improved  mel/iods  of  preserving  specimens. — During  the  sum- 
mer numerous  experiments  were   made  by  members  of  the 
party,  but  more  especially  by  Prof.  W.  N.  Kice  and  the  writer, 
to  ascertain  the  eflects  of  various  chemical  preparations  upon 
marine  invertebrates.    The  special  objects  were:  Ist,  to  improve 
the  methods  of  preserving  specimens  for  museum  purposes,  or  to 
devise  new  methods;  2d,  to  ascertain  the  best  means  of  killing 
in  an   expanded  state  species  that  ordinarily  contract  badly 
when   put  directly  into  alcohol.     Besides  numerous  negative 
results,  several  of  value  were  obtained.     Numerous  very  per- 
fect and  beautiful  preparations  of  Acftnice  (chiefly  Meiridium 
marginatum^  in  a  state  of  nearly  complete  expansion,  were 
made  by  slowly  adding  a  saturated  solution  of  picric  acid  to  a 
small  Quantity  of  sea  water  in  which  they  had  been  allowed  to 
expand.     When  fairly  dead  they  were  transferred   to  a  pure 
saturated  solution  of  the  acid  and  allowed  to  remain  from  one 
to  three  hours,  according  to  size,  &c.    They  were  then  placed  in 
alcohol  of  about  60  to  70  per  cent  for  permanent  preservation. 
The  alcohol  should  be  renewed  after  a  day  or  two,  and  this 
should  be  repeated  until  the  water  is  all  absorbed  from  the 
specimen.     Hydroids  (Tubularice  thus  preserved  are  especially 
beautiful)  and  most  kinds  of  jelly-fishes  can  be  easily  and  beau- 
tifully preserved  in  the  same  way,  but  with  these  the  speci- 
mens may  usually  be  placed  alive  directly  into  the  acid,  of  full 
strength.     Even  delicate  Ctenophorae  {Mnemiopsis,  Idyla^  &c.) 
can  be  thus  preserved  so  as  to  make  fair  specimens.     With 
osmic  acid  we  did  not  succeed  so  well,  for  the  specimens  con- 
tracted more,  and  finally  became  so  darkly  stained  as  to  render 
them  useless. 

Hydro-chloral  was  also  experimented  with.  It  proved  to  be 
useless  as  a  permanent  preservative  of  marine  invertebrates,  as 
it  apparently  had  a  caustic  or  solvent  action,  and  all  the  soft 
parts  gradually  dissolved,  but  without  putrefaction.     It  was, 

*The  foUowing  temperatures  were  taken  May  17th,  a  short  distance  off  the 
ootennoet  of  the  Thunble  Islands,  a  few  miles  east  of  New  Haven :  surface  45^*, 
at  I  p.  iL,  wind  flootherlj,  tide  4  hours  ebb,  sky  clear;  bottom  43|'',  in  5  fathoms, 
rocks  and  mad ;  surface  48*,  at  5.H0  p.  m.,  tide  two  hours  flood. 
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however,  found  very  useful  for  killing  certain  kinds  of  animals 
in  ail  extended  condition.  It  succeetled  well,  in  this  reaped, 
with  miiny  nemerteans  and  some  annelids,  but  did  not  affect 
all  the  epeeies  alike.  Our  success-with  it,  in  this  way,  w:isso 
great  as  to  encourage  us  to  make  man;  additional  trials  of  this 
kind  during  the  coming  summer.  Many  experiments  were 
made  last  season,  as  in  previous  years,  tc>  lind  some  poison  thai 
will  kill  mollusks,  especially  Gastropods,  in  a  fully  extended 
state.  Although  numerous  drugs  have  thus  been  tried,  the 
results  have  iiitherto  been  mostly  negative.  At  least,  DO 
method  ha*  been  discovered  that  is  more  generally  successful 
than  by  allowing  them  to  sufibeate  in  stale  seawater,  throngh 
excess  of  carbonic  acid  and  deficiency  of  oxvgeo.  Many  ex- 
cellent preparations  of  the  lart^r  species  (/\j'j«r,  Buccinun, 
Nntica,  sa)  were  thus  made  last  summer.  In  most  i;ast^s  whea 
the  animal  was  tbunci  to  be  well  extended,  and  at  the  aaine 
time  so  stuni6<>d  as  to  be  nearly  inactive,  the  soft  piLrts  were 
forcibly  held  out  by  the  hand  while  it  was  killed  by  iinmw- 
sion  in  alcohol  Sometimes  it  could  be  tied  to  the  body  of  the 
shell  so  ai  to  keep  it  from  withdrawing  when  it  was  placed  in 
alcohol.  Tlic  aecompiinyiiig  figure  was  made  from  a  .'specimen 
prepared  in  this  way.* 


1 


*ngiire  1.  Sycotypns  camUkalatat,  two-thirds  natural  size;  a,  bead :  b,  pro- 
boeciB  extended,  ^owiog  the  odonlopbore  at  the  end ;  e,  mate  orgao,  bent  fornard, 
(it  i«  ordinnrilj  bent  back  usder  the  numtle ;  in  Fuigur  carica  this  is  a  quite  diffe^ 
ant,  thin,  flnt,  Ispering,  tongue-shaped  organ) :  d,  mantle ;  e,  BiphOQ :  /,  lower  ato 
of  fool ;  g,  operculum ;  A,  aperture  of  sbell ;  i,  canal ;  j,  bodj  whorl ;  *,  inner  lip; 
I;  m,  Bpire;  o,  columella. 
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Art.  XXIX. —  On  the  Passage  of  two  Bolides  in  1872  and 
1874,  over  Middle  Kentucky;  by  J.  LAWRENCE  Smith,  of 
Louisville,  Kentuckj. 

There  have  not  been,  since  1871,  any  careful  observations  of 
the  passage  of  solid  meteoric  bodies,  except  in  the  case  of  two 
which  came  under  my  immediate  observation,  both  passing  over 
the  city  in  which  I  resida  The  first  was  on  the  12tn  of  Decem- 
ber, 1872,  just  after  sunset,  and  the  other  on  the  evening  of 
July  18th,  1874,  about  9  o'clock  p.  M.  Of  the  former  I  saw 
only  the  last  remnant  of  its  effects  in  the  atmosphere;  the 
latter  I  observed  in  part  of  its  passage  and  saw  it  explode. 

That  of  December,  1872,  was  certainly  one  of  considerable 
importance,  and  I  have  succeeded  in  collecting  not  less  than 
fifteen  good  observations,  scattered  over  a  space  of  one  hundred 
miles  east  and  west,  and  eighty  miles  north  and  south. 

At  Louisville  (lat  88°  20'  N.,  long.  85°  26'  WX  just  after 
sondown  on  the  12th  of  December,  a  large  red  lignt  suddenly 
appeared  in  the  zenith,  and  for  several  seconds  seemed  to  stand 
motionless,  it  evidently  descending  directly  in  a  line  with  the 
eye  of  the  observer.  Then  starting  off  with  an  uncertain, 
faltering  motion,  it  moved  slowly  toward  the  horizon,  in  a 
southerly  direction,  gradually  fading,  in  its  flight,  from  a  lurid 
red  to  a  dark  purplish  hue,  and  leaving  a  dense  stream  of  blue 
smoke  behind,  which  remained  for  several  minutes  after  the 
disappearance  of  the  meteorite. 

]Sot  many  miles  from  Louisville  it  is  described  as  an  electric 
flash  in  a  clear  sky  (with  the  moon  shining  and  the  brighter 
stars  visible),  followed  in  two  minutes,  by  a  distant  rolling  noise 
like  thunder,  the  reverberation  of  which  lasted  for  over  a  minute ; 
and  near  the  zenith,  two  indistinct  clouds  were  seen,  resembling 
the  smoke  caused  by  the  explosion  of  gunpowder. 

Another  observer,  forty  miles  to  the  east  of  Louisville,  fol- 
lowed its  passage  for  about  twenty  degrees.  It  appeared  to 
him  to  arise  in  the  west,  about  ten  degrees  above  the  horizon, 
in  the  form  of  a  ball  of  fire,  one-fourth  the  size  of  the  moon, 
followed  by  a  trail  of  light  which  was  visible  for  several  seconds 
and  gradually  gave  place  to  a  well  defined  line  of  bluish  vapor, 
which  could  be  plainly  seen  for  three  or  four  minutes.  Its 
passage  was  accompanied  by  a  distinct  noise. 

At  a  place  about  eighty  miles  east  of  Louisville  it  was  seen 
in  a  direction  alnu)st  due  west,  about  30^^  above  the  horizon, 
resembling  a  large  sky-rocket  throwing  off  sparks,  and  moving 
rapidly  southward  inclined  to  the  horizon ;  it  disappeared 
aix>ut  20®  above  the  horizon,  leaving  a  bright  track  of  smoke. 
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which  was  at  first  very  luminouB,  from  its  being  yet  in  the 
light  of  the  8un,  that  had  juat  before  sank  beneath  the  bonzon ; 
but  its  brilliancy  faded  as  the  sun  descended  lower,  and  then  it 
behaved  like  a  fllm  of  smoke,  that  was  wafled  into  zigzags  by 
a  gentle  breeze,  curling  up  iu  folds  and  disappearing  in  about 
fifteen  minutes,  going  toward  the  north.  After  the  lapse  of 
four  and  a  half  or  five  minutes,  three  or  four  loud  detonations 
were  heard  in  the  direction  in  which  the  meteor  disappeared — 
the  Rounds  tbllowing  each  other  in  quick  succession,  and  resem- 
bling very  closely  a  rolling  of  artillery  Bred  very  rapidly. 
From  the  calculation  of  this  observer,  the  explosion  was  located 
as  far  west  as  Louisville,  and  some  thirty  or  forty  miles  to  the 
south  of  this  city. 

All  describe  the  cloud  as  remaining  for  several  minutes, 
slowly  breaking  up  and  gradually  fading  away. 

An  observer  at  Danville,  seventy  miles  southeast  of  Louis- 
ville, speaks  of  its  motion  as  being  very  much  slower  than  thai 
of  the  ordinarv  shooting  stars.  It  lelt  a  line  of  light  which 
lasted  but  a  sfiort  time,  which  had  a  beaded  structure  before  it 
disapjMwired,  after  which  the  cloud  already  mentioned  bet-anie 
visible  This  observer  did  not  hear  any  rrnise;  to  him  it  ap- 
peiired  as  a  vinoid  body  leaving  a  portion  of  its  mass  adhering 
to  the  atmosphere  as  it  passed  through  it,  not  unlike  what  we  ' 
aee  when  a  ixmI  is  dipped  into  molten  glass,  and  then  with- 
drawn, leaving  a  thread  attached  to  the  original  mass.  The 
thrcnil,  however,  left  by  tlie  meteor,  did  not  anpcar  of  a  uniform 
size  but  in  places  was  swollen  into  knots,  ana  when  it  was  con- 
sumed (the  thinnest  parts  disappearing  first)  it  lefl  heavier 
masses  of  cloud  or  vapor  at  the  points  where  it  was  tbickest 
Of  these,  two  were  particulariy  noticeable,  as  lasting  for  some 
minutes  after  the  others  had  disappeared.  They  were  two  or 
three  degrees  apart  and  continued  plainly  visible  for  several 
minutes;  and  one  was  seen  by  this  observer  for  at  least  ten 
minutes,  and  even  then  disappeared  onlv  from  the  failing  light 
of  the  evening.  The  disappearance  of  tlie  meteor  was  sudden, 
not  gradual,  and  the  heaviest  part  of  the  cloud  was  not  at  the 
point  where  it  disappeared,  and  the  light  did  not  sensibly 
diminish  up  to  the  moment  of  its  extinction. 

An  observer  at  Elizabeth  town,  forty  miles  south  from  Louis- 
ville, speaks  of  seeing  the  explosion,  and  hearing  the  report 
three  and  a  half  minutes  aflerwai'd ;  by  calculation,  be  located 
the  explosion  eight  miles  south  or  southwest  of  Louisvilla 

Although  most  observers  locate  its  fall  not  very  far  from 
Louisville,  still  in  this  city  no  one  heard  any  noise  such  as  is 
produced  by  the  explosion  of  these  bodies.  No  discovery  of 
any  fragments  of  this  meteorite  have  been  made. 
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I  have  no  comments  to  make  in  reference  to  the  passage  of 
this  body  through  the  atmosphere,  except  in  connection  with  thfe 
blue  or  purplish  cloud  seen  by  all  observers  and  lasting  for  no 
inconsiderable  length  of  time.  These  clouds  are  not  unfre- 
quently  connected  with  the  passage  of  these  bodies  through  our 
atmosphere,  and  are  usually  more  striking  in  the  day  time,  or,  as 
in  this  instance,  just  after  sunset,  when  the  sun  was  well  situated 
io  light  up  the  cloud  and  exhibit  it  to  the  observer  who  could  no 
longer  see  the  sun.  What  are  these  clouds?  are  they  com- 
poeed  of  impalpable  matter  abraded  from  the  surface  of  these 
oodles  in  their  passage,  or  are  they  true  vapor  clouds?  From  a 
dose  study  of  observations  in  connection  with  several  well 
known  falls  of  meteorites,  I  am  more  inclined  to  adopt  the 
former  view ;  but  there  is  reason  for  believing  that  the  violent 
disturbance  of  a  portion  of  the  atmosphere  (much  of  it,  in  the 
rapid  passage  of  the  body,  undergoing  great  condensation), 
added  to  an  undoubted  electric  disturbance  of  the  atmosphere, 
would  tend  to  the  deposition  of  moisture,  upon  the  atmosphere 
being  gradually  restored  to  its  former  equilibrium.  These, 
however,  are  but  speculations  advanced  to  draw  to  the  subject 
the  attention  of  other  observers. 

The  bolide  of  July  8th,  1874,  does  not  possess  equal  in- 
terest with  that  just  described.  Its  central  point  of  observa- 
tion was  the  same,  viz :  Louisville.  My  own  observation  was 
made  during  the  last  twenty  degrees  of  its  course.  It  was 
seen  by  me  at  10  o'clock  p.  M.,  as  a  brilliant  pear-shaped  body, 
one-third  the  diameter  of  the  disk  of  the  moon,  with  a  stream 
of  light  in  its  rear,  passing  in  a  rapidlj  descending  curve 
toward  the  south.  When  it  arrived  within  almost  twentv 
degrees  of  the  horizon,  it  burst  into  three  or  four  separate 
parts,  flashing  fourth  red  and  blue  lights  and  instantly  disap- 
peared, after  the  separation,  in  a  southerly  direction,  the  course 
of  its  passage  being  from  N.N.W.  to  S.S.E.  I  did  not  hear 
any  explosion  at  the  time  of  its  bursting. 

At  Franklin,  150  miles  southwest  of  Louisville,  it  was 
observed  to  have  a  course  from  north  to  southwest,  and  de- 
scribed as  being  not  less  than  a  man's  head  in  size,  with  a  light 
bluish  color,  emitting  sparks  in  its  course,  but  no  noise  was 
heard  until  about  three  minutes  afler  its  explosion,  when  there 
was  a  noise  like  distant  thunder.  No  fragments  resulting  from 
the  explosion  were  ever  found. 
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Aht.   XXX. — yole  OH    Uiv  Qitata  uceonif/ati^i'ff  Jfeleoriles  ;  by 
Prof.  J.  W.  Mali-ET,   University  of  Virginia. 

In  the  paper  of  Prof.  A.  W.  Wriglit,  in  tlit-  American 
Journal  of  Science  for  July,  on  the  gases  obtained  from  the 
mixed  iron  and  stony  meteorite  of  Feb.  12,  1875,  he  remarks 
that  his  results  '^warrant  the  following  conclusiart* :  1st  Tht 
stony  nfteorites  are  aUtinqniaked  from  tl<e  irmi  ones  by  hainrtg  the 
oxides  oj  carhon,  chiejiy  Uic  diox^,  as  ilieir  characterist-c  gases, 
instead  of  hydrogen." 

Tiio  only  specimens  of  meteoric  iron  from  which,  so  far  as  I 
am  aware,  the  occluded  gases  have  previously  been  obtained 
and  analyzed,  are  the  Lenarlo  iron,  originally  examined  by 
Prol;  Graham,  and  that  from  Augusta  County,  Virginia,  de- 
scribed by  myself. 

In  the  former,  hydrogen  was  the  predominant  gas,  amounting 
to  85'68  p.  e.  of  the  gaseous  educt,  with  but  4'46  p.  c  of 
carbon  monoxide  and  no  carbon  dioxide ;  but  from  the  latlei 
1  obtained  the  proportion : 

Hydrogen .i5-83 

Carbon  monoxidi^    ..   38-33  1 


Carbon  dioxide 9'76 


-=46-08 


So  that  the  oxides  of  carbon  stand  to  the  hydrogen  in  round  [ 
numbers  in  the  the  ratio  4:3,*  and  in  the  paper  on  thesah- 
ject  read  before  the  Eovivl  Soc^iety  on  Miiv  30,  1872,  I  drew 
attention  to  the  fact  that  this  result  di^  not  agree  with 
Graham's  supposition  as  to  hydrogen  being  the  characterii^tic 
gaseous  tui^reaient  of  meteoric  iron.+ 

As  to  the  relative  amounts  of  the  two  oxides  of  carbon  re- 
spectively, I  remarked  in  the  same  pajier: 

"  Altht/ugh  it  miglu  be  aeaumed,  e.-'pedallt/  in  view  of  the 
strong  tendency  of  iron  to  take  up  and  "occlude"  carbunic  oxt^ 
that  this  gits  had  been  the  original  form  in  lehick  the  gaseous  car- 

*  Id  tbe  praliminoTf  trial  raade  by  Proi.  Wright  (this  Journal,  June,  1875,  p. 
439)  the  oxides  of  carbon  were  found  to  smount  bi  49  p.  c  of  the  total  gas,  agree- 
ing almost  exactly  with  the  above  ;  in  his  account  of  the  more  oomplete  ioves^gi- 
tiOQ  (this  Journal,  July,  lS7a,  pp.  45  and  46)  he  does  not  clearly  Blate  the  abso- 
lute volumes  of  mixed  gases  obtained  at  different  temperatures,  so  that  It  il 
impossible  to  eolculflte  the  average  percentage  of  carbon  compounds  for  the  whole. 
The  arithmetic  mean  taken  from  hie  Ave  aualjeea  in  GG'77,  but  as  the  larger  pwt 
of  the  gas  was  obviously  obtaineii  in  the  later  staffs  of  the  hfating,  and  the  lul 
three  analyses  give  far  less  of  the  oiidee  of  carbon  than  Ihe  Qr^t  two,  this  num- 
ber is  doubtless  above  the  true  mean. 

1 1  may  mention  that  at  the  British  Association  meeting  at  Brighton,  in  187*, 
Hr.  W.  Chandler  Boberts  of  the  English  Mint,  formerly  Prof.  Graham's  sssiBtant, 
orally  informed  me  that  the  examination  of  otjior  specimens  of  meteoric  iron,  Bub- 
Bequently  to  the  publication  of  Prof.  Qrabam'a  well  known  paper,  had  yielded  re- 
■ulta  similar  to  mine. 
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bon  compounds  obtained  existed  in  the  iron^  and  that  it  had  in 
part  broken  up  at  the  temperature  of  the  experiment  into  carbon 
(remain iiig  united  with  the  iron)  ana  carbonic  anhydride  (which 
escaped  as  gas\  yet^  in  view  of  the  steady  decrease  in  the  quan- 
tity of  this  latter  gas  collected  as  the  eixperiment  proceeded  and  the 
temperature  became  higher^  and  bearing  in  mina  the  ready  decom- 
pffsitiofi  it  undergoes  in  contact  with  ignited  iron^  it  seems  more 
Hkely  that  a  larger  amount  of  carbon  originally  existed  in  the 
iron  in  this  higher  state  of  oxidation  than  appears  from  the  Jig- 
wrcA  of  the  analysis^ 

Prof.  Wright's  specimen  of  mixed  iron  and  stony  matter 
was  in  powder ;  my  specimen  was  a  single  solid  piece  of  iron. 
His  was  more  gently  heated  at  first  than  mine,  and  even  at 
the  end  was  not  raised  to  as  high  a  temperature.  Both  these 
circumstances  would  of  course  facilitate  the  escape  of  the  car- 
bon dioxide  and  diminish  the  chance  of  its  undergoing  partial 
reduction  by  prolonged  contact  with  strongly  heat^  iron. 

On  the  whole  I  confess  that  I  cannot  look  upon  the  above 
Quoted  conclusion  reached  by  Prof.  Wright  as  sustained  by 
the  scanty  evidence  as  yet  before  us. 


Art.  XXXL — Contributions  from  the  Physical  Laboratory  of  tiie 
University  of  Pennsylvania,  No.  I. — A  New  Vertical-lantern 
Oalvanomeier;  by  George  F.  Barker,  M.D.,  Professor  of 
Physics. 

[Bead  before  the  American  Philosophical  Society,  May  7,  1876.] 

Desiring  to  show  to  a  large  audience  some  delicate  experi- 
ments in  magneto-electric  induction,  in  a  recent  lecture  upon 
the  Gramme  machine,  a  new  form  of  demonstration  galvanome- 
ter was  devised  for  the  purpose,  which  has  answered  the  object 
80  well  that  it  seems  desirable  to  make  some  permanent  record 
of  its  construction. 

Various  plans  have  already  been  proposed  for  making  visible 
to  an  audience  the  oscillations  of  a  galvanometer  needle ;  but 
they  all  seem  to  have  certain  inherent  objections  which  have 
prevented  them  from  coming  into  general  use.  Perhaps  the 
most  common  of  these  devices  is  that  first  used  by  Gauss  in 
1827,  and  adopted  subsequently  by  PoggendorfF  and  by  Weber, 
which  consists  in  attaching  a  mirror  to  the  needle.-  B}^  this 
means,  a  beam  of  light  may  be  reflected  to  the  zero  point  of  a 
distant  scale,  and  any  deflection  of  the  needle  made  clearly  evi- 
dent. The  advantages  of  this  method  are :  1st,  the  motion  of 
the  needle  may  be  indefinitely  magnified  by  increasing  the  dis- 
tance of  the  scale,  and  this  without  impairing  the  delicacy  of 
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the  instrument;  and  2(1,  the  angular  deflection  of  the  needle  is 
doubled  by  the  reflection.  These  unquestioned  advaQtaga 
have  led  to  the  adoption  of  this  method  of  reading  in  the  moat 
excellent  galvanometers  of  Sir  William  Thomson.  While  there-  1 
fore,  for  purposes  ol'  research,  this  method  seems  to  leave  verr  4 
little  to  be  desired,  yet  for  purposes  of  lecture  demonatratioo  u 
has  never  come  into  very  great  iavor;  perhaju  because  the  ad- 
justments are  somewhat  tedious  to  make,  and  because,  when 
maiie,  the  motion  to  the  right  or  left  of  a  spot  of  light  upon  a 
screen  fails  of  its  fiill  significance  to  an  average  audience. 

Another  plan  is  that  used  by  Mr.  Tyndall  in  the  Id-turn^ 
which  he  gave  in  this  country.  In  principle,  it  is  identica!i| 
with  that  employed  in  the  megascope ;  i.  e.,  a  graduated  circle  | 
over  which  the  needle  moves,  is  strongly  illuminated  with  the 
electric  lii^ht,  and  then  hv  means  of  a  lens  a  mngnifled  image 
of  both  circle  and  needle  is  formed  on  the  screen.  The  insuffi- 
cicnt  illumination  given  in  this  way,  and  the  somewhat  awkwaM 
arrangement  of  the  apparatus  required,  hare  prevented  \ls 
genera!  adoption.  A  much  more  satisGictory  arrangement  was 
described  by  Professor  Mayer  in  1872,*  in  which  he  appears  to 
have  made  use,  for  the  first  time,  of  the  excellent  so-called 
vertical  lantern  in  galvanometry.  Upon  the  horizontal  plane  | 
face  of  tlie  condensing  lens  of  this  vertical  lantern,  Mayer  places  i 
a  delicately  balanced  magnetic  needle,  and  on  each  side  of  t^e 
lens,  separated  by  a  distance  equal  to  its  diameter,  is  a  flat 
apirai  of  square  copjver  wire,  the  axis  of  these  spirals  passing 
through  the  jioint  nf  suspension  of  the  needle.  A  graduated 
circle  ia  drawn  or  photographed  on  the  glass  beneath  the  needle, 
and  the  image  of  this,  together  with  tliat  of  the  needle  itselCis 
projected  on  the  screen,  enlarged  to  any  desirable  extent  The 
defect  of  this  apparatus,  so  excellent  in  many  respecta.  seems  to 
have  been  ite  want  of  delicacy  ;  tor  in  the  same  paper  the  use 
of  a  flat  narrow  coil  wound  lengthwise  about  tlie  needle,  ia 
recommended  as  better  for  therm^  currents.  Moreover,  a  year 
later,  in  1873,f  Mayer  described  another  galvanometer  improve- 
ment, entirely  different  in  its  character.  In  this  latter  instru- 
ment, the  orninary  astatic  galvanometer  of  Mellont  was  made 
use  of,  an  inverted  scale  being  drawn  on  the  inside  of  the  shade, 
in  front  of  which  traversed  an  index  in  the  form  of  a  small 
acute  rhomb,  attached  to  a  balanced  arm  transverse  to  the  axis 
of  suspension  of  the  needle,  and  moving  with  it.  The  scale 
and  index  were  placed  in  front  of  the  condensing  lenses  of  an 
ordinary  lantern,  and  their  images  were  projected  on  the  screen 
in  the  usual  way  by  use  of  the  objective.     This  instrument  is 


•  This  Journul,  III,  iii,  4H,  June,  1812  ;  Jour.  Frank.  Inst.,  in,  liiii,  421,  Juat, 
1872. 
t  Tbii  Jounitt],  m,  T,  310,  April,  1813. 
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essentially  the  same  in  priDciple  as  the  mirror -galvanometer ; 
bat  it  caaDot  be  as  sensitive  as  the  latter,  while  it  is  open  to 
the  same  objection  which  we  have  brought  against  this — the 
objection  of  unintelligibility.  In  the  hands  of  so  skillful  an 
eiperimenter  as  Mayer,  it  seems,  however,  to  have  worked 
admirably. 

It  was  a  tacit  conviction,  that  none  of  the  terms  of  apparatus 
now  described  would  satisfactorily  answer  all  the  requiremetits 
of  the  lecture  above  referred  to,  that  led  to  the  devising  of  the 
ralvanometer  now  to  be  described,  which  was  constructed  id 
February  of  the  present  year.  Like  the  first  galvanometer  of 
Mayer,  the  vertical  lantern  as  improved  by  Morton,*  forms  the 
basis  of  the  apparatus.  This  vertical  lantern  as  constructed  by 
George  Wale  &  Co.,  at  the  Stevens  Institute  of  Technology,  as 
an  attachment  to  the  ordinary  lantern,  is  shown  in  the  anne^ted 
J  cut,   fig.  I.     Parallel  rays  of  light,  from  the 

lantern  in  front  of  which  it  is  placed,  are 
received  upon  the  mirror,  which  is  inclined 
45°  to  the  horizon,  and  are  thrown  directly 
upward,  upon  the  horizontal  plano-convex 
lens  just  above.  These  rays,  converged  by 
the  lens,  enter  the  object  glass,  and  are  thrown 
on  the  screen  by  the  smaller  inclined  mirror 
placed  above  it  The  upper  face  of  the  lens 
forma  thus  a  horizontal  table,  upon  which 
water-tanks,  etc.,  may  be  placed  and  many 
beautiful  experiments  shown.  To  adapt  this 
vertical  lantern  to  the  purposes  of  a  galvan- 
ometer, a  graduated  circle,  photographed  on 
glass,  is  placed  upon  the  horizontal  con- 
densing lens.  Above  this,  a  magnetic  needle, 
of  the  shape  of  a  very  acute  rhomb,  is  sus- 
pended bv  a  filament  of  silk,  which  passes 
up  througTi  a  loop  formed  in  a  wire  stretched 
close  beneath  the  object  glass,  and  thence  down  to  the  side 
pillar  which  supports. this  objective,  where  it  is  fastened  by 
»  bit  of  wax,  to  faciliute  adjustment  The  needle  itself  is 
fixed  to  an  aluminum  wire,  which  passes  down  through  open- 
ings drilled  in  the  scale  glass,  the  horizontal  lens,  and  the 
inclined    mirror,   and   which    carries    a   second   needle    near 

•T1iiaJoanul,in,ii.71, 153,Jvil7,  Aug,  1811;  Jour.  Frank.  Inst,  m,  lil,  300, 
H^,  1871;  Qaai.  J.  Sd.,  Oct  1871.  In  Duboicq's  vertical  attachment,  which 
ni  •dtartiAed  in  bis  catetogue  in  1810,  the  uTansement  is  umilar,  except  that 
the  bMm  receiTed  upon  the  mirror  is  a  diTerging  one,  and  consequently  the  hori- 
mrtal  leiu  is  of  ahorter  fooua.  A  total  reflection  priam,  placed  above  the  object 
^am,  throws  the  light  to  the  screen.  The  inatnunent  givea  a  uniformly  iUimii- 
Mted  but  not  TBTj  bright  Qsld. 
Am.  Jods.  Sci.— Tbird  Sibiis,  Voi.  X,  No.  ST.— Sift.,  18T6. 
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its  lower  end.*  Surrounding  this  lower  needle  ia  a  circular 
coil  of  wire,  having  &  cylindrical  hollow  core  an  inch  in 
diameter,  in  which  the  needle  swings,  and  a  smaller  opening 
transverse  to  this,  through  which  the  suspension  wire  passes. 
In  the  apparatus  already  constructed  (in  which  the  upper  needle 
is  five  centimeters  longj  the  coil  is  composed  of  100  feet  of  Na 
14  copper  wire,  and  nas  a  resistance  of  0"285  ohm.  The 
accompanying  cross  section  (fig.  2)  of  the 
vertical -Ian  tern  galvanometer  as  at  present 
arranged,  drawn  on  a  scale  of  r\,  will  serve 
to  make  the  above  description  more  clear. 
A  ia  the  needle,  suspended  directly  above 
the  Bcale-gla&s  D,  by  a  silk  filament  passing 
through  the  loop  B,  close  under  the  objec- 
tive C.  This  needle  ia  attached  to  the  alu- 
minum wire  ah,  which  passes  directly 
through  the  scale-glass  D,  the  condensiGc 
E,  and  the  inclined  mirror  F,  at  H,  ana 
carries,  near  its  lower  end,  the  second  nee- 
dle L  This  needle  is  shorter  {its  length  is 
S-Z  cm.)  and  heavier  than  the  upper  one, 
and  moves  in  the  core  of  the  circular  coilj, 
whose  ends  connect  with  the  screw-cups  at 
K.  This  coil  rests  on  the  base  of  the  laS" 
'  tern,  enclosed  in  a  suitable  frame.  It  is'' 
obvioiKs  that  when  the  instniiuent  ia  so  placed  that  the  coil 
is  in  the  plane  of  the  meridian,  any  current  passing  through 
this  coil  will  act  on  the  lower  needle,  and,  since  both  needles 
are  attached  to  the  same  wire,  both  will  be  simultaneously  and 
equally  deflected.  Upon  the  screen  ia  seen  only  the  graduated 
circle  and  the  upper  needle:  all  the  other  parts  of  the  appfr 
ratus  are  either  out  of  the  field  or  out  of  focus.  Moreover, 
the  hole  in  the  iens  is  covered  by  the  middle  portion  of  the 
needle,  and  hence  is  not  visible.  The  size  of  the  image  is  of 
course  determined  by  the  distance  of  the  galvanometer  from 
the  screen  :  in  class  experiments,  a  circle_ eight  feet  in  diameter 
ia  sufficient ;  though  in  the  lecture  above  referred  to,  the  circle 
was  sixteen  feet  across,  and  the  needle  was  fourteen  feet  long, 
the  field  being  brilliant 

The  method  of  construction  which  has  now  been  described, 

*  Alter  the  new  galvanometer  wM  eompleted  and  had  be«n  ia  use  for  sertrd 
woekB.  t  observed,  in  re-readinn;  Maker's  first  psptr,  a  Doti!  stating  that  ths  idM 
bsd  CH.'ourrcd  to  him  of  uning  sn  astatic  combinatioD  consisting  of  In-o  needles,  m 
above  tfif  len?  and  the  otlior  bolow  the  inclined  mirror,  the  two  being  cocnecttd 
by  a  stiff  wiro  paaeinif  through  holes  in  the  condeaser  Bed  the  mirror.  The  plu 
of  placing  the  roil  rouod  the  lower  needle  docs  not  seem  to  have  suggested  itnU 
to  him.  Indeed,  it  does  not  appear  that  the  arrangomeot  he  mentions  was  tnt 
carried  ioto  practical  eSooL 
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is  evidently  capable  of  producing  a  galvanometer  for  demon- 
stration, whose  delicacy  may  be  aetermined  at  will,  depending 
only  on  the  kind  of  work  to  be  done  with  it  In  the  first 
place,  the  needles  may  be  made  more  or  less  perfectly  astatic 
and  so  freed  more  or  less  completely  from  the  action  of  the 
earth*s  magnetism,  and  consequently  more  or  less  sensitive. 
Moreover,  an  astatic  system  seems  to  be  preferable  to  one  in 
which  damping  magnets  are  used,  since  it  is  freer  from  influ- 
ence by  local  causes;  though,  if  desirable  for  a  coarser  class  of 
experiments,  the  considerable  distance  which  separates  the  nee- 
dles in  this  instrument,  allows  the  use  of  a  damping  magnet 
with  either  of  them.  In  the  galvanometer  now  in  use,  the 
upper  needle  is  the  stronger,  and  gives  suflScient  directive  ten- 
dency to  the  system,  to  bring  the  deflected  needle  back  to  zero 
quite  promptly.  In  the  experiments  referred  to  below,  the  sys- 
tem made  26  oscillations  per  minute. 

Secondly,  the  space  beneath  the  mirror  is  sufficiently  large 
to  permit  the  use  of  a  coil  of  any  needed  size.  Since,  there- 
fore, the  lower  needle  is  entirely  enclosed  within  the  coil,  the 
field  of  force  within  which  it  moves,  may  be  made  sensibly 
equal  at  all  angles  of  defle«5tion,  as  in  the  galvanometers  of  Sir 
William  Thomson.  Hence  the  indication  of  the  instrument 
may  be  made  quantitative,  at  least  within  certain  limits.  The 
circular  coil  too,  has  decided  advantages  over  the  flat  coil,  since 
the  mass  of  wire  being  nearer  to  the  needle,  produces  a  more 
iDtenae  field.  Were  it  desirable,  a  double  coil,  containing  an 
astatic  combination,  could  be  placed  below  the  mirror,  the  up- 
per needle  in  that  case  serving  only  as  an  index.  The  instni- 
ment  above  described  has  a  coil  three  inches  in  diameter  and 
one  inch  thick ;  the  diameter  of  the  core  bein^  one  inch.  Since 
its  resistance  is  only  about  a  quarter  of  an  ohm,  it  is  intended 
for  use  with  circuits  of  small  resistance,  such  as  thermo-currents 
and  the  like. 

The  results  of  a  few  experiments  made  with  this  new  vertical- 
laDtem  galvanometer  will  illustrate  the  working  of  the  instru- 
ment ana  will  demonstrate  its  delicacy.  The  apparatus  used 
was  not  constructed  especially  for  the  purpose,  but  was  a  part 
of  the  Universitv  collection. 

frtduction  Currents, — 1.  The  galvanometer  was  connected 
with  a  coil  of  covered  copper  wire,  No.  11  of  the  American 
wire  gauge,  about  ten  centimeters  long  and  si:j^  in  diameter,  hav- 
ing a  resistance  of  0*323  ohm.  A  small  bar  magnet  5  centimeters 
long  and  weighing  six  and  a  half  grams,  gave,  when  introduced 
into  the  coil,  a  draection  of  40^  On  withdrawing  the  magnet, 
the  needle  moved  40®  in  the  opposite  direction. 

2.  A  small  coil,  20  centimeters  long  and  3*5  in  diameter, 
made  of  No.  16  wire  and  having  a  resistance  of  0  371  ohm, 
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through  which  the  cuireoi  of  a  Greoet  battery  exposing  foui  I 
square  inches  of  zinc  eurface,  was  passing,  was  introduced  iaio  I 
the  center  of  a  large  wire  coil,  whose  resistance  was  0-295  obm,  j 
connected  with  the  galvanometer.  The  deflection  produced  was 
20°.  The  same  deflection  was  observed  ou  making  and  break- 
ing oontact  with  the  battery,  the  smaller  coil  remaining  wilhia  | 
the  latter. 

3.  A  coil  of  No.  14  copper  wire,  sixty  centimeters  in  diame-  | 
ter,  and  containing  about  40  turns,  the  resistance  of  which  wae 
0"ti5  ohm,  was  connected  with  the  galvanometer,  and  placed  on 
the  floor.  Raising  the  south  side  six  inches,  caused  a  deflection 
of  4°,  Placing  the  coil  with  its  plane  vertical,  a  movement  of 
two  centimeters  to  the  right  or  left  caused  a  deflection  of  S°, 
and  of  twenty  centimeters,  of  10°.  A  rotation  of  90^  gave  a 
deflection  of  12°  and  one  of  180°,  of  24°.  These  deflectioM 
were  of  course  due  to  currents  generated  by  the  earth's  mag- 
netism. 

Tliermo'Currenta. — 4.  Two  pieces  of  No.  22  wire  fifteen  cen- 
timeterB  long  were  taken,  the  one  of  copper,  the  other  of  iron 
wire,  and  united  at  one  end  by  silver  solder.  On  connectins 
the  other  ends  to  the  galvanometer,  the  heat  of  the  hand  causes 
a  deflectioD  of  the  needle  of  20°. 

5.  A  thenuo-pilo  of  25  pairs,  each  of  bismuth  and  antimoajt 
was  connected  to  the  instrument  The  heat  &om  the  hudi 
placed  at  five  centimeters  distance  caused  a  deflection  of  8' 

6.  Two  cubes  of  boiling  water  acted  differentially  on  the  pile. 
At  the  distance  of  five  centimeters  the  deflection  was  20°; 
moving  one  to  ten  centimeters,  the  deflection  was  reduced  to  6°. 

Voltaic  currenL — 7.  A  drop  of  water  was  placed  on  a  zmz 
plate.  While  one  of  the  connecting  copper  wires  touched  the 
zinc,  the  other  was  made  to  touch  the  water.  The  defiection 
was  16°. 

The  claim  which  is  here  made  for  the  instrument,  however,  is 
rather  for  the  general  principle  of  its  construction,  than  for  the 
advantages  possessed  by  the  individual  galvanometer  above 
described,  which  was  constructed  at  short  notice,  to  meet  an 
emei^ency.  The  comparatively  small  cost  for  which  it  may  be 
fitted  to  the  vertical  lantern,  the  readiness  with  which  it  may 
be  brought  into  use,  the  brilliantly  illuminated  circle  of  Ught 
which  it  gives  upon  the  screen,  with  it«  graduated  circle  and 
needle,  the  great  »ange  of  delicacy  which  may  be  given  to  the 
instrument  by  varying  the  coil  and  needles,  so  that  all  experi- 
mental requirements  may  be  auswered,  and  finally,  the  satis- 
factory chara.iter  of  its  performance  as  a  demonstration  galvan- 
ometer, all  combine  to  justify  the  record  which  is  here  made 
of  it. 
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Abt.  XXXII. — Brief  Contributions  to  Zoology  from  the  Museum 
of  Yale  College,  No.  XXXV. — Notice  of  the  occurrence  of 
another  Gigantic  Cepkalopod  {Architfuthis)  on  the  coast  of  New- 
foundland^ in  December^  1874 ;  by  A.  E.  Verrill. 

In  an  article  published  in  this  Journal,  February  and  March, 
1875,*  I  gave  a  summary  of  our  information  concerning  twelve 
roecimens  of  gigantic  cephalopods  that  have  been  obtained  in 
American  waters  during  a  few  years  past,  together  with  a  brief 
notice  of  the  various  specimens  that  have  been  described  by 
European  writers.t 

I  am  now  able  to  add  some  important  information  concern- 
ing an  additional  specimen  which  was  cast  ashore  last  winter  at 
Grand  Bank,  Fortune  Bay,  Newfoundland.  As  in  the  case  of 
several  of  the  previous  specimens,  I  am  deeply  indebted  to  the 
Bev.  M.  Harvey  for  information  concerning  this  one,  and  also 
for  the  jaws  and  one  of  the  large  suckers  of  the  tentacular  arms, 
these  being  the  only  parts  preserved.  Although  this  specimen 
went  ashore  in  December,  Mr.  Harvey  did  not  hear  of  the  event 
until  March,  owing  to  the  unusual  interruption  of  travel  by  the. 
severity  of  the  winter.  He  informs  me  that  Mr.  George 
Simms,  Magistrate  of  Grand  Bank,  has  stated  in  a  letter  to  him 
that  he  examined  the  creature  a  few  hours  after  it  went  ashore, 
but  not  before  it  had  been  mutilated  by  the  removal  of  the 
tail  by  the  fishermen,  who  finally  cut  it  up  as  food  for  their 
numerous  dogs ;  and  that  the  long  tentacular  arms  were 
26  feet  long  and  16  inches  in  circumference  (probably  meaning 
at  their  broad  terminal  portion);  the  short  arms  were  **  one- 
third  as  long  as  the  long  ones,  and  about  the  same  in  circum- 
ference ;"  the  back  of  the  head  or  neck  was  36  inches  in  cir- 
cumference," (evidently  meaning  the  head,  behind  the  bases  of 
the  arms);  the  length  of  the  body  "from  the  junction  to  the 
tail"  was  10  feet,  (apparently  meaning  from  the  anterior  edge 
of  the  mantle  to  the  origin  of  the  caudal  fins).  He  thinks  the 
tail,  which  had  been  removed,  was  about  one-third  as  long  as 
the  body,  but  this  is  probably  overestimated,  judging  from  the 
Logie  Bay  specimen  (No.  5  of  my  former  papers),  in  which  it 

•  This  Journal,  voL  ix,  pp.  123,  177,  Plates  II-V.  See  also  the  American  Nat- 
uralist, ToL  iz,  pp.  21,  78,  January  and  February,  1875. 

f  In  the  "Journal  de  Zoologie."  voL  iv,  No.  2,  p.  88, 1875,  M.  Paul  Gervaie  has 
ilao  g^yen  a  summary  of  the  gigantic  cephalopods  previously  known,  and  has 
mentioned  an  additional  species  {Architeuthis  Mouchezi  V^lain),  of  which  portion* 
irere  brought  to  Paris  by  M.  V^lain,  from  the  Island  of  Saint  Paul,  where  it  was 
3Mt  ashore.  He  also  quotes  the  brief  notice  of  the  animal  by  M.  Yelain  (in  Comp- 
see  rendus,  t.  Ixzx,  p.  1002,  Seance  du  April  19,  1875).  It  is  stated  that  this  ex- 
unple  belongs  to  the  same  group  with  Ommastrephea,  and  if  so  it  will  probably 
)rore  to  be  generically  distinct  from  both  of  the  Newfoundland  species.  M. 
Nervals  does  not  refer,  in  any  way,  to  the  several  American  specimens  described 
J  the  writer  and  others. 
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was  about  oue-fiftb,  but  it  may  bave  been  cut  off  above 
proper  base.  Allowing  ooe-tiftb  also  for  tiie  length  of  tie 
head,  the  total  length  would  be  about  40  feet,  the  head  and 
boiiy  together  being  about  14.  The  large  eucker,  in  my  pe- 
session,  is  one  inch  in  diameter,  across  the  denticulaiea  rim, 
and  in  form  and  structure  agrees  closely  with  tbose  previoaslj 
described  and  figured  by  me  from  the  tentacular  arms  of  N0& 
4  and  5  (vol.  ix,  Plate  it.  figs.  11,  12,  13). 

The  jaws  are  still  attached  together,  in  their  natural  [xwition, 
by  the  cartilages.*  Tbey  agree  very  elosely  in  form  with  the 
large  jaws  of  Architeutliia  princei?3  V.  (No.  10),  figured  on  Plate 
V,  vol.  ix,  but  they  are  about  one-tenth  smaller.  The  uppei 
jaw  measure.*!  HI""  in  height  (front  to  back) ;  88""  from  tip  of 
beak  to  front  edge  of  palatine  laminae  ;  20""  from  tip  of  beik 
to  the  base  of  the  notch.  The  lower  jaw  ine-asures  fl6°"  in 
total  length  ;  80™*  from  tip  of  baik  to  front  edge  of  lamine; 
19°"  from  tip  to  base  of  notch. 

From  the  close  agreement  of  these  jaws  with  those  of  A.  prin- 
ce, there  can  be  very  little  doubt  that  they  belong  to  that 
species ;  and  if  .10  the  measurements  given  will  be  of  great  im- 
portance as  afiordiog  additional  knowledge  of  the  approximate 
form  and  proportions  of  this,  the  largest  known  species. 

NvTB.— In  "The  Zoalogist,"  London,  3d  Seriea,  Ko.  IIS,  p.  46IS,  Julj-,  IBTt, 
there  is  an  articie  entitiea,  "  Notke  u  a  gigsntfo  Oephalopod  (DinotMitl^  pn- 
boicidau),  which  was  Btnmdfld  at  Dingle,  in  Keny,  two  hiindrea  jcars  B|ro-  Bt 
A.  G.  More,  P.L.P."  Tlip  nrtiHe  ia  chiefly  a  reprint  of  tiif  nide  ponnlar  aoTOunM 
writlpti  at  (he  time  o(  tlie  rapture,  otid  iii<iq  the,<p  nloEe  Mr.  Mnre  atteiui'B  W 
(oiinJ  u  now  KOiiiiH  iinii  speok'S  Thi'  oiio  (.■Iiurintor  ivhiob  l:i'  rilio!?  ii]ion  jj  nl 
geooric  vBiuB,  is  the  powar  oi  projcctiag  tha  beak  id  the  form  of  a  proboscw. 
But  he  apparently  does  not  know  that  this  is  habitually  done  by  the  various  con. 
moD  species  of  Ommastr&phea,  Loligo,  etc.,  and  perliaps  by  all  ten-armed  cephilo- 
pods.  There  is  no  reason  to  suppose,  from  the  published  accounts,  that  Ihii 
Bpedmen  diSered  in  any  way  from  the  ArchitaiOiis  ntoiachua.  It  was  described 
as  19  feet  in  total  leng^,  the  long  anus  having  been  mutilated,  the  pan  remain- 
ing was  11  feet  long,  and  as  thick  as  a  Dion's  arm  ;  the  short  arms  varied  from  6 
to  8  feet  in  leng;th,  and  were  as  thick  as  a  man's  leg,  and  had  two  rows  of  large 
serral«^i  suckers ;  the  proboscis  (buccal  mass  with  boak)  was  the  "  size  of  a  nun  i 
Set;"  the  beak  was  "  like  no  eagle's  but  broader."  The  wliole  BDimol  was  said 
to  have  been  aa  large  as  a  large  horse-  The  mcHsuremeDts  given  indicate  a  speci- 
toea  smaller  than  several  of  the  American  examples,  and  but  little,  if  any,  laipr 
than  our  No.  B,  from  Logie  Hay. 

In  the  August  number  of  the  ■'  Annals  and  Magazine  of  Natural  History.'"  vo!. 
ZTi,  p.  123,  the  same  writer  has  briefly  described  ttio  beak,  and  portions  of  (be 
tentacles  and  arms  of  another  specimen  taken  off  Boffin  Island,  on  the  west  coast 
ot  Ireland,  last  April.  Tlie  tentacular  arms  are  said  to  hare  been  M  feet  long; 
the  expanded  portion  2  feet  9  inches ;  the  large  central  suckers  nearly  i  inch  in 
diameter ;  those  of  the  outer  rows  a  of  an  inch ;  one  short  arm  is  said  to  have 
been  S  feet  long,  and  1  r>  inches  in  circumference  at  the  base,  when  fresh. 

Mr.  More  believes  this  to  be  distinct  from  the  Newfouodlnnd  species  and  rvUm 
it  to  A,  dm,  but  his  description  agrees  closely  witli  the  corresponding  parts  of  A. 
monachfii  (No.  6)  described  by  mo.  He  appears  to  be  ignorant  of  my  artddf* 
on  the  subject,  published  in  this  Journal, 

*  These  will  be  figured  in  an  article  on  the  gigantic  cephnlopods,  now  in  pre- 
paration for  the  Tmnsactiona  of  the  Connecticut  Academy  of  Sciencea. 
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I.  Chemistry  and  Physics. 

1.  On  HypoMoric  oxide  and  Euchlorin. — Psbal  has  made  an 
xtended  iDvestigation  into  the  properties  of  hypochlorio  oxide 
.nd  euchlorin.  These  substances  were  first  investigated  by  Davy, 
he  former  in  1815,  the  latter  in  1811 ;  but  owing  to  the  difficulty 
jid  danger  of  the  operation,  their  accurate  composition  has 
emaiued  unknown.  1  he  substance  experimented  on  was  obtained 
ither  by  the  action  of  hydrochloric  acid  diluted  with  an  equal 
olome  of  water  upon  potassium  chlorate,  or  preferably  by  the 
ction  of  dilute  sulphuric  acid  upon  a  mixture  oi  20  parts  potas- 
iam  chlorate  and  48  parts  sodmm  chloride.  The  acid  was  con- 
ained  in  a  fiask  with  a  lateral  tubulure,  connected  with  a  similar 
ask  containing  the  mixture.  By  raising  or  lowering  the  former 
ask,  the  access  of  the  acid  to  the  latter  flask  could  be  regulated, 
lie  ^as  as  evolved  was  first  washed,  then  dried  by  a  calcium 
blonde  tube,  then  passed  into  a  fiask  immersed  in  a  freezing 
lixture,  connected  with  a  tube  closed  by  cocks  at  both  ends 
i^alled  an  explosion  tube).  The  composition  of  the  gas  in  this 
ibe  was  determined,  either  (1)  by  connecting  the  tube  after 
s plosion  with  a  similar  tube  standing  over  a  saturated  salt 
>lution,  thus  measuring  the  expansion,  and  then  estimating  the 
blorine  and  oxygen  by  absorption  of  the  former;  (2)  by  passing 
le  exploded  gases  through  potassium  iodide  solution  and  titering 
le  ioaine  set  free;  or  (3)  by  calculating  the  composition  from  the 
'eight  of  the  known  volume  of  the  mixture.  The  author  con- 
lades  :  1st,  that  the  composition  of  hypochloric  oxide,  calculated 
y  Davy  and  Gay  Lussac  from  their  experiments,  is  correct ;  his 
rperimeuts  affording  for  its  molecular  weight  67*29  and  its 
>niiala  CIO, ;  2d,  that  the  boiling  point  of  the  liquid  oxide  is 
bout  9°  C,  and  not  20°  nor  32°  as  has  been  asserted ;  3d,  that 
Qchlorin  is  a  mixture  of  hypochloric  oxide  and  free  chlorine,  the 
roportions  of  the  constituents  varying  with  the  mode  of  prepara- 
ion  ;  and  4th,  that  Millon's  statement  of  the  existence  of  a  com- 
ound  CI g 0,3  rests  on  mistaken  conclusions. — Liebig^s  Annalen^ 
Ixxvii,  1,  May,  1875.  G.  F.  b. 

2.  On  the  presence  of  Sulphuric  oxide  in  the  Gaseous  products 
f  combustion  of  Py rite, — Schurer  Kkstner  finds  that  the  abun- 
lant  white  fumea  which  accompany  the  sulphurous  oxide  which 
I  evolved  in  the  combustion  of  pyrite,  are  not  sulphuric  acid  as 
ras  supposed,  but  consist  of  sulphuric  oxide.  To  ascertain  how 
his  substance  was  produced,  he  made  a  scries  of  experiments.  In 
lie  first,  he  passed  a  slow  current  of  sulphurous  oxide  through  a 
latinum  tube  forty  centimeters  long,  heated  to  a  temperature  but 
ittle  inferior  to  that  of  the  pyrites  furnace ;  but  with  no  result. 
lie  SO 3  does  not  therefore  come  from  dissociation  of  SOj.  In  a 
econd  experiment,  the  sulphurous  oxide  was  mixed  with  twice 
js  volume  of  air ;  but  the  issuing  gases  did  not  render  turbid  a 
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eolation  of  barium  chloride.  Finally,  the  same  mixture  of  giisee 
was  paitsed  throngh  the  heated  tubci  which  w3b  now  filled  with 
ferrio  oxide  obtained  as  a  rt'sidue  in  the  combustion  of  the  pjrite, 
Abuadant  white  fumes  were  evolved  which  gave  a  precipi£»le  of 
barium  sulphate.  The  amount  of  the  sulphuric  oxide  fonned  does 
not  eitcee.ii  two  or  three  per  cent  of  the  Bulpburous  oxide.  \ie 
production  acoonntfi  for  the  loss  of  oxygen  observed  in  the  bo] 
phuric  acid  manufacture. — BidL  Soc.  Chirn.,  11,  xxiii,  437,  Slay, 
1875.  G.   V.   B. 

3.  On  Cak-him  Hypoehlonlv.  from  Bleaehinff  Poioder. — Ei.tG- 
KBTT  hafl  thrown  some  light  upon  the  chetoical  coDstitution  of 
hlcaehing  powder,  a  subject  upon  which  very  much  discustnoo 
has  recently  been  had,  by  obtnining  from  It  calcium  hypochlorite. 
The  frecidng  of  a  saturated  aohttion  of  bleaching  powder,  which 

G 'elded  needle-shaped  crystals  called  his  attention  to  the  matter; 
■  repeated  the  experiment  and  isolated  the  crystalfl.  They  dis- 
solved in  water,  depositing  calcium  carbonate,  the  solution  evolved 
chlorine  with  acids  and  coutained  calcium.  Another  portion  of 
bleaching  powder  solution  evaporated  over  sulphuric  acid  and 
potash  in  a  vacuum,  ^ave  a  dense  erystalline  mass,  insoluble  in 
ahtohol,  and  having  oxidizing  and  bleaching  uroperties.  It  emelled 
.of  hypo  chlorous  acid,  contained  chlorine  and  calcium  and  evnlved 
free  chlorine  with  hydrochloric  acid.  A  second  soluiion  similitlj 
treHted  yielded  2  grams  of  n  first  crop  of  crywlals  which  gave  oq 
snalyais  ISSi  per  cent  Ca  and  30-30  CI;  the  formula  UaCl,0„ 
(H,0)^  requires  lB-80  Ca  and  33-02  CL  The  flecond  crop  of 
crystals,  partially  dried,  as  well  as  freshly  prepared  cryatala  gave 
calcium,  chJorine  ami  oxygen  in  very  nearly  the  atomic  ratios 
1:2:2,  which  are  those  required  by  ciili-iiun  hyiiochlorite. 
Hence  Kingzett  regards  Odling'a  view  of  the  constitution  of 
bleaching  powder  Ca  |  A^,  as  the  most  probable,  but  believei 
that  it  is  decomposed  by  water  into  CaCljO^  and  CaCl^.— t^ 
C'hem.  Soc.,  II,  404,  May,  1875.  <i.  f.  b. 

4.  Ovurreiice  of  Bromoform  in  Commercal  Bro"'iiie. — In 
titering,  by  means  of  potassium  iodide,  a  solution  of  bromine  in 
water,  Retmann  observed  that  the  result  obtained  was  too  low 
and  that  the  liquid  possessed  a  peculiar  odor  recalling  that  of 
chloroform.  Further  investigation  showed  the  bromine  to  be 
mixed  with  at  least  10  per  cent  of  a  substance  boiling  between 
80°  and  163°,  the  principal  part  of  which  consists  of  bromoform.  ll 
is  readily  detected  by  the  influence  it  has  in  lessening  the  solubil- 
ity of  bromine  in  water  as  well  as  by  its  odor,  wnich  is  nio9t 
readily  perceived  when  the  bromine  is  agitated  with  a  solution  of 
potassium  iodide,  and  the  whole  decolorized  by  sodium  thiosn! 
pbate. — Ber.  Berl.  Cliem.  Ges.,  viii.  792,  June,  1S75.       g.  f.  s. 

5.  On  the  use  of  Spectrum  Anatyais  in  titritiv. — Viebobot 
has  proposed  to  u.se  his  exceedingly  ingenious  quantitative  method 
of  spectrum  analysis  in  titrition.  In  a  word,  this  method  measure* 
the  intensity  of  any  colored  light  by  the  quantity  of  white  light 
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necessary  to  eztingaiBh  it.  To  apply  it  to  volumetric  analysis,  as 
for  example  to  the  determination  of  dextrose  by  Fehling's  soln- 
tioDy  he  would  proceed  as  follows :  Add  to  a  measured  volume  of 
Fehling's  copper  solution  a  measured  volume  of  the  su^ar  solution 
to  be  tested,  which  must  contain  an  amount  of  sugar  less  than  is 
required  to  reduce  the  whole  of  the  copper.  After  the  reaction  is 
over,  therefoi-e,  the  liquid  will  still  be  blue.  By  the  spectro- 
analytic  method,  using  that  portion  of  the  spectrum  where  the 
light  18  most  strongly  absorbed,  the  quantity  of  the  still  unre- 
duced copper  is  determined ;  and  of  course,  its  sugar-equivalent. 
Subtracting  from  the  sugar-equivalent  of  the  copper  solution  orig- 
inally used,  that  now  foimd,  the  difference  is  that  of  the  sugar  m 
the  solution.  The  advantages  claimed  for  the  method  are :  1st, 
It  does  not  depend  for  its  accuracy  upon  a  definite,  quantitatively 
exact  point  in  the  reaction ;  hence  the  continual  testing  and  the 
use  of  control-experiments  to  fix  this  point,  are  avoided.  More- 
over, the  time  required  for  its  application  is  shorter.  2d,  The 
necessity  for  great  care  in  the  constancy  of  the  test-liquid  is 
avoided.  The  extinction  coefficient  is  readily  and  easily  deter- 
mined at  the  time  of  use.  dd.  The  small  volume  of  the  liquid 
(about  two  cubic  centimeters)  which  is  required.  4th,  It  admits 
perfectly  of  control-experiments,  since  the  volume-relations  of  the 
liquids  and  the  degree  of  their  dilution  may  be  varied  within 
wide  limits.  6th,  The  result  is  not  affected  by  the  presence  of 
coloring  matter.  And  6th,  It  does  not  require,  like  the  ordinary 
metho<J^  a  long  practice  with  it  in  order  to  obtain  exact  results. 
Results  of  the  use  of  the  method  are  given  which  are  closely 
accordant  and  quite  satisfactory. — Liebig^s  Annalen^  clxxvii,  31, 
May,  1875.  g.  f.  b. 

6.  Fluorene  and  fluorene  Alcohol, — Barbier,  having  shown 
that  fluorene — a  hydrocarbon  first  obtained  by  Beithelot  from 
coal  tar — CjgHg,  CEL,  may  be  transformed  by  oxidation  into 
diphenylene-carbonyl  C  jgH/,  CO,  has  now  succeeded  in  producing 
a  series  of  compounds  from  it,  by  taking  advantai^e  of  the  peculiar 
properties  of  the  carbonyls  as  first  pointed  out  by  Berthelot. 
When  sodium  amalgam  reacts  on  diphenylene  carbonyl  in  alco- 
holic solution,  a  substance  is  produced  which,  after  crystallization 
from  boiling  benzol,  appears  as  hard  white  hexagonal  plates, 
having  the  composition  CjgHg,  CliOH.  It  is  fluorene  alcohol. 
The  reaction  is 

C,2H,(CO)+H,=C,2H,(CH20)=C,3lIg(CIIOII). 

It  melts  at  153**,  and  is  oxidized  by  ehroraic  acid  to  di])hcnylene 
carbonyl  again.  When  heated  for  some  time  above  its  ftising 
point,  It  loses  water  and  yields  fluorene  ether,  which  melts  at 
about  290®.  It  is  formed  also  when  the  alcohol  is  heated  to  150° 
or  160®  with  acetic  oxide.  Analysis  gives  its  composition  as 
(CjjHg,  CH)gO.  When  the  alcohol  is  heated  with  acetic  oxide 
to  100**  for  eight  hours,  an  aceto-fluorene  ether  (O^gHg,  CH) 
(CjHjO)©  is  produced,  in  rhomboidal  plates  fusible  at  75°. 
Fluorene  alcohol  is  the  first  alcohol  discovered  which  loses  water 
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tir  heat  alone  and  forms  an  ether.  It  plays  the  part  of  au  inconi' 
plete  pseudo-alcohol,  — C  R.,  Ixxx,  1396,  June,  1875.      g.  f.  b. 

7.  On  Pararabin,  a  new  Carbohydrate. — Reichabut  hae  pre 

Eared  both  from  the  tissue  of  beets  and  of  carrots,  a  new  carbo 
ydrate,  which  on  account  of  its  close,  resemblance  to  Scheibler'i 
arabinic  acid,  he  calls  pararabin.  The  root  is  rasped,  the  pulj 
pressed  oat,  ^ated  with  water  and  alcohol  to  remove  everTthiog 
soluble,  digested  for  several  hours  with  a  one  per  cent  solution  o; 
hydrochloric  acid,  heated  to  boiling  and  the  liquid  strained  ofi 
Alcohol  throws  down  a  jc^elatinous  precioitate,  which  after  wash 
ing  with  alcohol  and  dryiag,  forms  a  friaole  white  powder,  swell 
ing  up  in  water  and  dissolving  on  the  addition  of  an  acid  whei 
heated.  Alkalies  precipitate  it  again,  and  it  gives  no  sagar  bv 
the  action  of  saljiharic  acid.  Its  A:irmula  is  C,jHjjO, ,.  It  dif 
fers  from  arabinic  acid  bj  its  neutral  reaction  and  its  chemical 
tndiflereace;  by  its  yieldmg  no  sugar;  by  its  solubility  in  acids 
and  precipitation  by  alkalies  instead  of  the  reverse.  If,  however, 
it  is  acted  on  for  a  long  time  by  an  alkali,  or  if  it  be  warmed  in 
contact  with  it,  it  is  converted  into  arabinic  acid.  Quantitative 
experiments  showed  that  38-6  per  cent  of  the  l>eel  pulp  was 
arabinic  acid,  64*0  per  cent  pararabin,  and  7*5  per  cent  cellulotte, 
— Ber.  BerU  Chem.  Get.,  viii,  607,  June,  1875.  g.  r.  b. 

8.  Miction  of  Rurefkd  Oiutee. — A.  Kcndt  and  E.  Warbchg 
have  investigated  some  results  of  the  kinetic  theory  of  gases 
when  the  pressure  is  exceedinglv  Email.  This  theory  presupposes 
thst  the  mean  length  of  path  of  the-  molecules  is  a  quantity  that 
may  he  neglected  m  comparison  with  the  linear  dimensions  of  the 
Bpn'ce  fillt'iT  witli  thi!  gas.  Hut  as  this  path  is  inversL-ly  as  the 
density,  this  is  equivalent  to  saying,  that  the  density  in  a  glveo 
space  must  not  be  too  little.  It  appears  that  the  sliding  coefficieat 
for  a  gas  and  a  solid  partition  has  sensibly  a  determined  value 
dependent  on  the  nature  of  the  gas,  so  long  as  the  latter  is  present 
in  layers  thicker  than  fourteen  times  the  mean  length  of  path; 
and  it  is  inversely  proportional  to  the  |>reBsure.  The  absolute 
value  of  the  sliding  coeilicieDt  is  obtained  by  admitting  that  the 
gas  molecules  are  reflected  from  the  partition  with  its  velocity  of 
translation,  to   1'4  {i/),-^— consequently  for  air,  for  which  at  760 

mms.  pressure's: '000083  mras,, according  to  Stefan,  to  -000058  — , 

p  being  the  pressure  in  mms.  of  mercury.  The  )>resent  experi- 
ment gives  the  coefficient  about  twice  as  great,  or  0001,  From 
this  we  may  conclude  that  on  the  collision  of  tlie  molecules  with 
the  partition  the  velocities  of  translation  of  the  two  are  not  pe^ 
foctfy  balanced.  The  present  experiments  are  conducted  accord- 
ing to  Maxwell's  method.  The  logarithmic  decrement  of  the 
torsional  vibrations  executed  Ijy  a  glass  disk  between  two  fiied 
disks  near  it  was  measured,  llie  diameter  of  the  moving  disi 
was  159  mms.,  its  weight  61-9  grins.,  and  it  was  held  by  a  bifilai 
suspension  of  two  fine  silver  wires  -063  mms.  in  diameter.  Thii 
made  the  disturbing  damping  movements  ho  slight  that  they  mighl 
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be  neglected ;  with  the  smallest  decrements  measured,  they  only 
amounted  to  a  little  over  one  per  cent,  and  with  nearly  all  the 
measurements  employed  for  calculations  much  less  than  one  per 
cent,  of  the  total  value  observed.  A  substantial  simplification  of 
the  apparatus  employed  was  thus  obtained,  one  viorating  disk 
being  sufficient.  With  pressures  of  the  air  varying  from  760  to 
880  mms.,  the  absolute  coefficient  of  friction  of  air  was  found  to 
be  -000189.  Maxwell  found  the  value  -000198,  Meyer  by  Max- 
well^s  method  *000197,  Meyer  from  transpiration  experiments 
found  -000182  and  Puluj  -000186.  Calling  the  coefficient  of  air  1, 
that  of  H  was  -488  and  of  CO2  '806,  while  Graham's  transpiration 
experiments  gave  •4B66  and  -807.  Pure  aqueous  vapor  at  21°  C. 
and  16  mms.  pressure  gave  -626.  To  test  the  theory  at  low  pres- 
sures the  chief  difficulty  consisted  in  filling  the  space  with  pure 
gases.  Nothing  could  be  done  with  caoutchouc  connections, 
which  were,  therefore,  replaced  by  glass  joints,  while  to  secure 
flexibilitv  and  security  against  fracture  by  expansion,  thick,  wide, 
elastic  glass  tubes  were  inserted,  bent  in  three  directions  at  right 
angles.  Exhaustion  was  produced  by  a  Geissler  mercury  pump. 
With  pressures  from  380  mms.  to  1*6  mms.  the  logarithmic  decre- 
ment altered  from  *0426  to  -0406  in  the  case  of  air,  and  from  -0341 
to  "0831  in  the  case  of  hydrogen.  In  carrying  the  exhaustion  still 
farther,  great  difficulty  was  experienced  in  removing  the  last 
traces  of  aqueous  vapor.  In  four  cases  the  logarithmic  decrement 
had  the  values,  -0180,  -0140,  -0119  and  -0220.  In  the  first  the 
yacuum  was  obtained  directly  with  the  pump,  in  the  second  the 
little  gas  bubble  was  allowed  to  pass  from  the  receiver  into  a 
vacuum,  and  in  the  third  this  was  continued  until  nothing  passed 
out  even  then.  In  the  last  case  the  third  vacuum  was  allowed  to 
stand  over  night.  With  a  pressure  of  760  mms.  the  value  of  the 
decrement  was  '0887. — Phil,  Mag.^  1,  63 ;  Ptoc.  Boy.  Pruss. 
Acad,,  1875,  p.  160.  e.  c.  p. 

9.  Vondttctihility  of  Heat  by  Gases, — A.  Kundt  and  E.  War- 
burg have  studied  also  the  flow  of  heat  through  gases  at  very 
low  pressures.  As  in  the  case  of  friction,  the  law  must  change 
when  the  density  becomes  so  small  that  the  mean  length  of  path 
becomes  a[)preciable.  The  difierence  in  temperature  here  corre- 
sponds to  the  difierence  in  velocity  in  the  case  of  friction.  The 
experiment  consisted  in  the  measurement  of  the  rapidity  of  cooling 
of  thermometers  of  various  forms  in  glass  cases  of  difierent  shapes 
U  0*.  At  high  pressures  the  effects  are  masked  by  air  currents, 
but  with  low  pressures  this  disturbance  disappears.  Thus  with 
a  spherical  thermometer  the  velocity  was  independent  of  the  pres- 
iure  when  the  latter  was  contained  between  10  mms.  and  1  mm., 
and  affords  an  accurate  means  of  calculating  the  coefficient  of 
heat  conduction.  Calling  that  of  hydrogen  1,  that  of  air  was 
foaod  to  be  -137,  and  that  of  CO^,  -082  against  141  and  -103  cal- 
culated by  Maxwell.  The  time  of  cooling  of  a  thermometer  in  a 
Tacuum  diminishes  if  left  to  itself,  in  one  experiment  changing  in 
twelve  hours  from  361  to  307  seconds.     This  change  is  probably 
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due  to  exceedingly  minute  traces  of  aqneoDs  vnpor  from  the  plag 
of  tbe  fltop-corik.  The  qiiaiititv  of  ponderable  niatt«r  is  ho  small, 
and  ibe  ease  of  measuring*' the  velocity  of  cooling  such,  that  it 
seems  to  offer  an  extremely  good  test  for  the  quality  of  s  Tacuom. 
In  an  experiment,  under  760  mms.  pressure,  the  time  wa*  -lii 
seeouds,  under  1-3  mms.  364,  and  oontinaally  increasiiig  the  ei- 
hautitioii  tbe  times  664,  665, 602  and  712'5  seconds  were  obtained, 
The  last  number  was  the  result  of  drying  ihe  apparatus  in  an  >^tl 
bath  at  200'  C,  and  shotting  it  off  at  that  temperature.  To 
prove  that  we  thus  obtain  an  actual  vacuum  with  rcganl  to  he»t 
conduction,  a  thormometer  was  manu&ctured  which  bv  slips  of 
glass  could  be  put  into  two  different  envelopes.  Witt  medium 
pressures  the  times  of  cooling  were  ncarlv  as  one  to  two,  but  with 
the  most  perfect  exhaustion  the  times  became  almost  identical, 
Thus  at  760  mms.  the  times  were  l7l  and  114,  at  16S  mms.  23t 
and  114,  at  O-S  nuns.  27o  and  110,  at  0-5,  S80  and  164,  and  witfa 
the  last  vacuum  576  and  576.  RenlaciuB  the  air  by  hydrogen, 
gave  688  and  ST8,  and  with  oarbonio  a«io  686  and  67?^.  In  tbe 
esperiments  of  Dulong  and  Petit,  their  most  (>erfpct  vacuum  mu« 
Btill  have  possessed,  aocording  to  these  experiments,  ile  fnll  he»t 
conducting  power.  In  one  series  of  tbeir  experiments  the  ratio  of 
the  quantities  of  heat  carried  over  by  radiation  and  condnctioa 
was  6,  and  in  the  other  2-fl.  Their  experiments,  therefore,  cannot 
be   ioolted    upon   as  rigorously  demonstrating  the  law  founded 

rn  them,  ttie  siKuificanoe  of  which  is,  moreover,  according  lo 
authors  cbemaelveH,  detracted  from  by  the  dependeDob  of  tin 
?)ecifip  heat  of  mercury  on  the  temjieratuie. — Phil.  Mag.,  1,  68; 
Yoe.  I'o'j.  Pift^H.  Ai'iifi.,  IST.'i.  ]>.  16(1.  K.  c.  p. 

1(1.  EmisDive  Poirer  of  Leavee.—IA.  MAyL'K^NE  on  (-omparing 
the  quantity  of  water  evaporated  by  a  cultivated  soil  during  veg- 
etation with  that  furnished  by  the  rain,  finds  in  general  an  excess 
in  favor  of  the  former.  May  not  this  excess  be  caused  by  the 
dew  deposition  at  night  on  the  plants?     When  the  dew  is  meas- 


ured by  a  pluviometer  the  results  are  much  too  small.  The  leaves 
condense  far  more  tlian  surrounding  bodies,  and  their  temperatnre 
may  fall  six  or  eight  degrees  below  the  air,  showing  that  their 
emissive  power  is  much  greater  than  that  of  the  metai  surfaces  of 
the  pluviometer. 

To  determine  the  emiBsive  power  of  leaves,  a  Leslie  cube  wM 
employed ;  one  of  its  faces  was  blackened,  another  covered  witb 
leaves,  and  the  two  surfaces  turned  successively  to  the  pile.  The 
temperature  of  tlie  water  did  not  exceed  40°,  to  avoid  injuring 
the  leaves.  The  deflectioTis  were  measured  by  a  mirror  and  scale, 
and  a  twentieth  of  a  degree  was  easily  observed.  On  trying  sev- 
eral kinds  of  leaves  it  appeared  that  tbeir  emissive  power  did  not 
differ  greatly,  was  the  same  on  both  sides,  and  had  an  average 
value  of  94,  that  of  lampblack  being  100. 

To  measure  tbe  absorbent  power,  a  thermopile  was  formed  of  a 
thin  sheet  of  cojiper  riveted  to  a  steel  spring.  (Jne  face  was  cov- 
ered   with  lampblack,  the  other  with  the  leaf  to  be  examined. 
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Exposing  the  two  snrfacefi  in  tarn  to  the  radiation  of  a  metallic 
blackened  box  heated  by  steam,  and  waiting  until  the  galvanom- 
eter needle  came  to  rest,  the  ratio  of  the  deviations  gave  the 
[tbsorbent  power  of  the  leaf  From  the  results  it  appeared  that 
the  absorbent  power  was  sensibly  equal  to  the  emissive  power, 
ind  consequently  the  amount  of  aew  deposited  on  plants  should 
be  determined  by  pluviometers  painted  black. —  Comptes  Rendus, 
Ixxx,  1357.  E.  c.  p. 

11.  VelocUy  of  MagnetizcUion. — M.  Dsprez,  in  pursuing  his  re- 
searches on  electro-magnets  and  their  application  to  the  registration 
of  very  rapid  phenomena,  the  first  results  of  which  have  already 
been  communicated  to  the  Academy,  has  been  led  to  investigate 
irhmt  was  the  effect  of  the  nature  of  the  iron  of  the  electro-magnet 
upon  the  duration  of  the  phases  of  magnetization  and  demagneti- 
Eation.  For  this  purpose  he  employed  a  register  in  which  the 
pieces  of  iron  constituting  the  electro-magnet  are  removable,  the 
Dobbins,  aimature,  style,  etc.,  remaining  the  same,  so  as  to  make 
evident  the  influence  of  the  metal  of  the  electro-magnet.  To 
measure  the  duration  of  the  phases  he  used  the  method  indicated 
m  bis  communication  on  electric  chronographs.  The  metallic 
portion  of  the  elecro-ma^ets  consisted  of  cores  two  mms.  in  diam- 
eter and  thirteen  mms.  m  len^h.  The  coils  contained  fourteen 
meters  of  wire  two  mms.  in  diameter.  The  battery  consisted  of 
me  Bnnsen  cell  modified  by  Delaurier.  The  varieties  of  iron 
tried  were  the  ordinary  iron  of  commerce,  the  soft  iron  used 
^)eciall^  for  telegraphs,  malleable  cast  iron,  cast  steel  stretched 
ftnd  chilled,  and  gray  cast  iron.  The  results  were  quite  unex- 
pected, for  all  but  the  last  kind  of  iron  gave  nearly  the  same 
period  for  magnetization  and  demagnetization.  The  nrst  of  these 
was  about  *00]6,  and  the  second  '00025.  The  gray  cast  iron  gave 
still  better  results,  the  time  of  magnetization  was  reduced  to 
about  xii\nr  ^^  ^  second.  It  would  seem,  therefore,  to  be  the 
metal  which  would  permit  the  greatest  possible  rapidity  in  the 
transmission  of  sisals.  With  his  registers,  perfectly  distinct 
lignals  can  be  obtained  at  intervals  of  ^^^r  of  ^  second,  or  with 
gray  cast  iron  at  intervals  of  ^^  of  a  second.  With  a  series  of 
ngnalfl  at  regular  intervals  much  greater  rapidity  is  attainable. 
rhe  superiority  of  cast  iron  appears  to  depend  on  its  molecular 
texture  and  not  on  the  quantity  of  carbon  which  it  contains.  It 
LB  probable  that  with  soft  iron,  cast  but  not  forged,  still  better 
PBBalts  will  be  obtained.  The  above  durations  do  not  include  the 
time  employed  by  the  style  in  traversing  its  trajectory ;  it  is  by 
ftdding  tnis  to  the  durations  of  magnetization  and  demagnetiza- 
tion the  ^hx  ^°^  T^D  o^  ^  second,  according  to  the  case,  is  found 
for  the  total  duration  of  the  signal.  It  therefore  includes  the 
iemagnetization,  the  time  of  fall  of  the  style,  the  magnetization, 
md  the  return  of  the  style  to  its  initial  position.  These  are, 
moreover,  the  numbers  when  only  one  cell  is  emploved ;  by  in- 
creasing the  current  the  rapidity  of  action  is  also  mcreased. — 
Comptes  jRendus^  Ixxx,  1353 ;  Phil.  Mag.^  1,  79.  e.  a  p. 
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12.  The  "  V/iaOetiffer'a"  Crucial  Tett  of  the  Wind  and  Gravi- 
tation Theories  of  the  Oceanic  Circulation ;  by  Jaubs  Croll. 
(From  pp.  220—225  of  Prof.  CroH'B  work  on  "  Climato  and  Time.") 
— It  lias  bten  bIiowti  in  fonncr  cliaptere  that  all  the  &ct8  which 
have  been  adduced  in  support  of  the  gravitation  theory  are  equally 
well  explained  by  the  wind  theory.  We  may  now  consider  a  claae 
of  facta  whiob  do  not  appear  to  harmoDi7.e  with  both  theories 
The  rectnt  iavesti  eat  ions  of  the  Challenger  Eii>edition  into  the 
thermal  state  of  the  ocean  reveal  a  condition  of  things  which  ap- 
pears to  me  utterly  irreconcilable  with  the  gravitation  theory. 

It  is  a  condition  absolutely  essential  to  the  gravitation  tJienry 
that  the  surface  of  the  ocean  should  be  highest  in  equatorial  re- 
gions and  slope  downward  to  either  pole.  Were  water  abso- 
lately  frlctionleas,  an  incline,  however  small,  would  be  snffideDt 
to  produce  a  surface-flow  from  the  equator  to  the  poles ;  but  to  in- 
duce such  an  effect  some  slope  there  must  be,  or  gravitation  C(]ntd 
exercise  no  power  in  drawing  the  surface-water  polewards. 

The  researches  of  the  Challenger  Expedition  bring  to  light  tbe 
striking  and  important  fact  that  the  general  surface  of  tbe  North 
Atlantic  in  order  to  produce  equilibrium  must  stand  at  a  higher 
level  than  at  tbe  equator.  In  other  words,  the  snrfaoe  of  the  At- 
lantic is  lowest  at  the  equator,  and  rises  with  a  gentle  slope  to 
well  nigh  the  latitude  of  England.  If  this  be  tbe  case,  then  it  is 
mechamcally  impossible  that,  at  far  ns  the  North  Atlantic  is  con- 
cerued,  there  can  be  any  such  general  movement  as  Dr.  Carpenter 
believes.  Gravitation  can  no  more  cause  the  sur&ce-water  of  ths  | 
Atlantic  to  flow  toward  tbe  arctic  regions  than  it  can  compel  the  ' 
waters  of  the  Gulf  of  Mexic^i  up  tht'  ^Mispispippi  into  the  Missouri. 
The  impossibility  is  equally  great  in  both  cases. 

In  order  to  prove  what  has  been  stated,  let  us  take  a  section  of 
tbe  mid- Atlantic,  north  and  south,  across  the  equator ;  and,  to 
give  the  gravitation  theory  everj-  advantage,  let  us  select  that 
particular  section  adopted  by  Dr.  Carpenter  as  the  one  of  all 
others  most  favorable  to  his  theory,  viz:  Section  marked  No. 
VIII.  in  bis  memoir  lately  read  before  tbe  Royal  Geographical 
Society,* 

The  fact  that  tbe  polar  cold  water  comes  so  near  tbe  surface  at 
the  equator  is  regarded  by  Dr.  Carpenter  as  evidence  in  favor  of 
tbe  gravitation  theory.  On  first  looking  at  Dr.  Carpenter's  sec- 
tion it  forcibly  struck  me  that  if  it  was  accurately  drawn,  the 
ocean  to  be  in  equilibrium  would  require  to  stand  at  a  higher  level 
in  the  North  Atlantic  than  at  the  equator.  In  order,  therefore,  to 
determine  whether  this  is  the  case  or  not  I  asked  tbe  hydrographer 
of  the  Admiralty  to  favor  me  with  tbe  temperature  sonndings  in- 
dicated in  tiie  section,  a  favor  which  was  most  obligingly  granted. 
The  following  are  the  temperature  soundings  at  tbe  three  stations 

*  Proc.  R07.  Geog.  Soc.,  toI.  iviii,  p.  362.  A  more  adTantageous  section  mi^ 
have  been  chotwin,  but  this  wiU  suffice.  The  section  referred  to  is  shonn  Id  PUte 
III.  The  peculiaritj  of  this  section,  as  will  be  observed,  is  the  thiauesB  of  tbe 
wBrm  strata  at  tbe  equator,  as  oompored  with  tbat  of  the  beMed  water  in  tba 
Xortb  AtlanUc. 
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A,  B,  and  C.     The  temperature  of  C  is  the  mean  of  six  sound- 
ings taken  along  near  the  equator : — 


A 

B 

0 
Mean  of  six 

Depth 

Lat  37"  64'  N. 

Lat  230  10/  N. 

temperature  sound- 

in 

Long.  4r  44'  W. 

Long.  38*  42'  W. 

ings  near  equator. 

Fathoms. 

Temperature. 

Temperature. 

Depth  in 
fa^oms. 

Tempera- 
ture. 

Surface. 

70*0 

72-0 

Surface. 

77*9 

100 

63-6 

670 

10 

77*2 

200 

60*6 

67*6 

20 

77*1 

•  300 

600 

62*5 

30 

76-9 

400 

54*8 

47*7 

40 

71-7 

600 

46*7 

43-7 

50 

640 

600 

41-6 

41-7 

60 

60*4 

700 

40*6 

40-6 

70 

59*4 

800 

38*1 

39*4 

80 

680 

900 

37*8 

39-2 

90 

580 

1000 

37-9 

38-3 

100 

55-6 

1100 

371 

380 

150 

51*0 

1200 

371 

37-6 

200 

46*6 

1300 

37-2 

36*7 

300 

42*2 

1400 

371 

36-9 

400 

40*3 

1500 

<W      •    M 

36*7 

600 

38*9 

2700 

36-2 



600 

39-2 

2720 

36-4 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

Bottom. 

390 
39*1 
38-2 
36*9 
37*6 
36-7 
35-8 
36-4 
361 
34-7 

On  computing  the  extent  to  which  the  three  columns  A,  B,  and 
Cy  are  each  expanded  by  heat  according  to  Muncke's  table  of  the 
expansion  of  sea  water  for  every  degree  Fahrenheit,  I  found  that 
oolamn  B,  in  order  to  be  in  equilibrium  with  C  (the  equatorial 
oolomn),  would  require  to  have  its  surface  standing  fully  2  feet  6 
inches  above  the  level  of  column  C,  and  column  A  fully  3  feet  6 
inches  above  that  column.  In  short,  it  is  evident  that  there  must 
be  a  gradual  rise  from  the  equator  to  latitude  38°  N.  of  3^  feet. 
Any  one  can  verify  the  accuracy  of  these  results  by  making  the 
oecessary  computations  for  himself* 

I  may  observe  that,  had  column  C  extended  to  the  same  depth 
as  colnmnB  A  and  B,  the  difference  of  level  would  be  considera- 
bly greater,  for  column  C  requires  to  balance  only  that  portion  of 

*  TiiB  temperature  of  column  0  in  Dr.  Garpenter^s  section  is  somewhat  less  than 
that  given  in  the  foregoing  table ;  so  that,  according  to  that  section,  the  difler- 
of  level  between  column  C  and  columns  A  and  B  would  be  greater  than  m j 
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columns  A  and  B  which  lies  above  the  level  of  its  base.  Snppoet 
a  depth  of  ocean  equal  to  that  of  column  C  to  extend  to  the  north 
pole,  and  the  polar  water  to  hare  a  uniform  temperature  of  32' 
from  the  finrface  to  the  bottom,  then,  in  order  to  produce  equili- 
brium, the  surface  of  the  ocean  at  the  equator  would  require  to  be 
4  feet  6  inched  above  tl)at  at  the  pole.  But  the  surface  of  the 
ocean  at  B  would  be  7  feet,  and  at  A  8  feet,  above  the  pole& 
Gravitation  never  could  have  caused  the  ocean  to  assume  tliii 
form.  It  is  impossible  that  this  immense  mass  of  warm  water, 
extending  to  such  a  depth  in  the  North  Atlantic,  could  have  been 
brought  from  equatorial  regions  by  means  of  gravitation.  And, 
even  if  we  suppose  this  accumtdation  of  warm  water  can  be  ac- 
counted for  by  some  other  means,  stilt  its  presence  precludes  the 
possibility  of  any  such  surfaeo-fiow  as  that  advocated  by  Dr.  Ca^ 
penter.  For  so  long  as  the  North  Atlantic  stands  8^  feet  above 
the  level  of  the  equator,  gravitation  can  never  move  the  cquato- 
Hal  waters  poleward. 

There  is  another  feature  of  this  section  irreconcilable  with  the 
gra^'itatiou  theory.  It  will  bo  observed  that  the  acctunalation  at 
warm  water  is  all  in  the  North  Atlantic,  and  that  there  is  little  or 
none  in  the  south.  IJut  according  to  the  gravitation  theory  it 
ought  to  have  been  the  reverse.  For  owing  to  the  unrestricted 
communication  between  the  equatorial  and  antarctic  regions,  the 
general  flow  of  water  toward  the  south  pole  is,  according  to  that 
theory,  supposed  to  be  greater  than  toward  the  north,  and  cod- 
■eqnently  the  quantily  of  warm  eqnatorial  water  in  the  SoatJi  At>  i 
lantic  ought  also  to  be  greater.  Dr.  Carpenter  himaelf  seems  to  ' 
be  aware  of  this  difficulty  besetting  the  theory,  and  meets  it  by 
stating  that  "the  upper  stratum  of  the  North  Atlantic  is  not 
nearly  as  much  cooled  down  by  its  limited  polar  underflow,  u 
that  of  the  South  Atlantic  is  by  the  vast  movement  of  antan;tjc 
water  which  is  constantly  takinp  place  toward  the  equator."  Bot 
this  "  vast  movement  of  antarctic  water"  necessarily  implies  a  virt 
counter-movement  of  warm  surface-water.  So  that  if  there  is 
more  polar  water  in  the  South  Atlantic  to  produce  the  cooluig 
efiect,  there  should  likewise  be  more  warm  water  to  be  cooled. 

According;  to  the  wind  theory  of  oceanic  circulation  the  explan- 
ation of  the  whole  phenomena  is  pimple  and  obvious.  It  hM 
already  been  shown  that  owing  to  the  fact  that  the  S.  E.  trades 
are  stronger  than  the  N.  E.,  and  blow  constantly  over  upon  the 
northern  ncmisph ere,  the  warm  surface-water  of  the  South  Atlan- 
tic is  drifted  across  the  equator.  It  is  then  carried  by  the  equato- 
rial current  into  the  Gulf  of  Mexico,  and  afterward  of  course 
forms  a  part  of  the  Gulf  stream. 

The  North  Atlantic,  on  the  other  hand,  not  only  does  not  lose 
its  surface  heat  like  the  equatorial  and  South  Atlantic,  but  it  re- 
ceives from  the  Gulf  stream  in  the  form  of  warm  water  an  amount 
of  heat,  as  we  have  seen,  equal  to  one-fourth  of  all  the  heat  which 
it  receives  from  the  sun,  Tiie  reason  whjr  the  warm  surface  strata 
are  so  much  thicker  on  the  North  Atlantic  than  on  the  equatori^ 
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^ons  IB  perfectly  obvious.  The  surface-water  at  the  equator  is 
wept  into  the  Gulf  of  Mexico  by  the  trade  winds  and  the  ec[uato- 
ial  current,  as  rapidly  as  it  is  heated  by  the  sun,  so  that  it  has 
lOt  time  to  gather  to  any  great  depth.  But  all  this  warm  water 
I  carried  by  the  Gulf-stream  into  the  North  Atlantic,  where  it 
ccumulates.  That  this  great  depth  of  warm  water  in  the  North 
ktlantio,  represented  in  the  section,  is  derived  from  the  Gulf- 
tream,  and  not  from  a  direct  flow  from  the  equator  due  to  gravi- 
ation,  is  further  evident  from  the  fact  that  temperature  sounding 
k  in  latitude  38**  N.  is  made  through  that  immense  body  of  warm 
^ater,  upwards  of  300  fathoms  thick,  extending  from  Bermuda  to 
tear  the  Azores,  discovered  by  the  Challenger  Expedition,  and 
ostly  regarded  by  Captain  Nares  as  an  offshoot  of  the  Gulf- 
fcreaoL  This,  in  Captain  Nares's  Report,  is  No.  8  "  temperatui'e 
ounding,''  between  Bermuda  and  the  Azores ;  sounding  B  is  No. 
•  "  temperature  curve,"  between  Teneriffe  and  St.  Thomas. 

There  is  an  additional  reason  to  the  one  already  stated  why  the 
orface  temperature  of  the  South  Atlantic  should  be  so  much 
lelow  that  of  the  North.  It  is  perfectly  true  that  whatever 
mount  of  water  is  transferred  from  the  southern  hemisphere  to 
he  northern  must  be  compensated  by  an  equal  amount  from  the 
korthem  to  the  southern  hemisphere,  nevertheless  the  warm  water 
rhich  is  carried  off  the  South  Atlantic  by  the  winds  is  not 
lirectly  compensated  by  water  from  the  north,  but  by  that  cold 
ntarctic  current  whose  existence  is  so  well  known  to  mariners 
rem  the  immense  masses  of  ice  which  it  brings  from  the  South- 
m  Ocean. 

Thermal  Condition  of  the  Southern  Ocean, — The  thermal  condi- 
ion  of  the  Southern  Ocean,  as  ascertained  by  the  ChaUenger  Ex- 
pedition, appears  to  me  to  be  also  irreconcilable  with  the  gravita- 
ion  theory.  Between  the  parallels  of  latitude  65°  42'  S.  and  60® 
'  S.,  the  ocean,  with  the  exception  of  a  thin  stratum  at  the  sur- 
ace  heated  by  the  sun's  rays,  was  found,  down  to  the  depth  of 
.bout  200  fathoms,  to  be  several  degrees  colder  than  the  water 
mdemeath.*  The  cold  upper  stratum  is  evidently  an  antarctic 
nrrent,  and  the  warm  underlying  water  an  equatorial  under  cui^ 
•ent.  But,  according  to  the  gravitation  theory,  the  colder  water 
ihonld  be  underneath. 

The  very  fact  of  a  mass  of  water,  200  fathoms  deep  and  ex- 
tending over  fifteen  degrees  of  latitude,  remaining  above  water  of 
three  or  four  degrees  higher  temperature,  shows  how  little  influ- 
ence difference  of  temperature  has  in  producing  motion.  If  it 
had  the  potency  which  some  attribute  to  it,  one  would  suppose 
that  this  c<»ld  stratum  should  sink  down  and  displace  the  warm 
rater  underneath.  If  difference  of  density  is  sufficient  to  move 
the  water  horizontally,  surely  it  must  be  more  than  sufficient  to 
cause  it  to  sink  vertically. 

13.  On  the  artificial  imitation  of  magnetipolar  native  platinum  ; 
by  M.  Daubr4e. — M.  Daubr^e,  in  a  memoir  read   before  the 

*  Captain  Narea'a  Report,  July  30, 1874. 

Am.  Joub.  8^t.  Thtri>  Sihies— Vol.  X,  No.  57.— Sbpt.,  1875. 
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Fivnch  Academy  of  Sciences  in  March,  1875,  xnd  pnblishM  n 
vol.  Ixxx,  of  the  C'otnjttes  Rendus,  gives  ihe  results  of  n  series  o{ 
experiraenlB  on  plattniun,  in  which  he  Bnceeeded  in  imitating 
entirely  the  platinttm  having  magnetic  polarity,  by  combining 
iron  with  the  metal  in  fusion. 

Danbrfie  observca,  in  his  introductory  remarks,  that  in  wasV 
ing  the  aurircroua  sands  of  the  Ural,  some  gold  is  left  in  the 
residue  associated  with  fcrmginons  grains.  To  separate  the  lat 
ter  a  strong  native  magnet  is  first  nsed ;  and  alter  this  mkM 
up  no  more,  a  magnet  of  native  platinum — as  Von  Kokscharow 
first  made  known  in  isfltf — will  remove  fermginoos  grains  of 
notable  quantity,  as  if  it  were  a  stronger  magnet  than  the  native 
magnetite  magnets.  The  presence  of  12  to  19  per  cent  of  iron 
in  this  variety  of  platinnm  iias  long  been  known,  it  having  b«tg 
first  examined  by  Bereelius;  and  Breithanpt  made  the  variety 
a  distinct  species,  calling  it  "  Eigenplatin.^^  Qustaf  Rose,  tlunt 
ing  that  the  iron  present  was  insufficient  to  aotrount  for  th* 
magnetic  property,  supposed  that  iridium  contributed  to  it. 

In  a  piece  of  this  iron-platinum  weighing  twi^lve  grams,  re- 
ceived from  the  Ural,  Daubrie  found  three  axes  and  eix  poles. 

Before  proceeding  with  his  experiments  for  reproducing  tM> 
magnetipolar  platinum,  Daiihr^e  sought  to  ascertain  what  eftol 
fusion  would  nave  upon  the  ore.  On  fusing  it  there  were  some 
sparks  thrown  off,  due  apparently  to  tlie  combustion  of  a  little 
iron,  and  a  dull  surface  film  was  formed.  When  cooled  aj  '" 
&ft«r  fusion  for  about  one  minute,  the  magnetic  property 
somewhat  weakened  and  polarity  was  lost,  evidently  owing  t( 
loss  of  iron. 

In  his  cxpcrinients,  ^4  grama  of  platinum  were  fused  ui 
grams  of  very  soft  iron  wire,  the  iron  being  twisted  into  a  cori 
and  added  when  the  platinum  was  in  full  fusion.  Immediately  en 
the  introduction  of  the  iron  it  was  instantly  dissolved,  giving  ont, 
as  in  the  other  case,  some  sharks,  aud  i  '  ' 
although  the  suhstance  remained  in  fusi 
minute.  The  button,  when  taken  out  from  the  crucible,  proved  M 
have  very  marked  magnetic  polarity;  and  when  it  was  afterward 
broken  to  FrngmentB  by  a  hammer,  in  an  attempt  to  beat  it  into  i 
bar,  each  iragment  was  equally  magnetipolar.  A  very  small  b« 
was  afterward  cast ;  this  had  energetic  poles  of  opposite  poUri*" 
which  remained  after  the  crust  of  scoria  had  been  removi 
These  poles  were  four  in  number,  two  at  each  extremity  of  lb* 
bar.  The  hardness  of  the  alloy  was  a  little  less  than  that  d 
apatite.  An  analysis  of  the  product  obtained  in  the  first  trial, 
made  at  the  Ecole  dcB  Jlinoa,  gave  iron  16'87,  platinum  83'05: 
99-82.  Its  specific  gravity  was  lfi66.  The  specific  gravity 
the  second  alloy  was  15'70,  showing  that  in  composition  it  wi 
very  like  the  first.  Hoth  are,  therefore,  closely  similar  in  coropft- 
sition  to  the  native  magnetipolar  platinum. 

Others  alloys  were  made  with  60  to  75  per  cent  of  iron;  but 
these  had  no  polarity.    An  alloy  with  21-6  per  cent  of  iron,  mad* 
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^erthier  and  preserved  in  the  laboratory  of  the  Ecole  des 
88,  although  imperfectly  fused,  was  magnetipolar.  On  the 
r  hand,  alloys  containing  but  a  feeble  proportion  of  iron  were 
d  to  be  not  magnetipolar. 

be  polarity  of  the  alloy  obtained  by  fusion  existed  in  the 
3  on  cooling,  and  was  not  imparted  by  touch.  It  seemed 
t  natural  to  refer  this  polarity  to  the  inductive  influence  of  the 
b's  magnetism.  To  ascertain  the  fact  on  this  point  a  little 
inum  bar  was  placed,  while  still  in  fusion,  exactly  in  the  plane 
he  magnetic  meridian.  After  solidifying,  it  was  put,  while 
very  hot,  parallel  to  the  dipping  needle.  It  was  tnen  found 
the  bar  had  two  energetic  poles,  and  that  the  end  toward  the 
:netic  north  repulsed  strongly  the  north  end  of  a  magnetic 
lie.  Afterwara,  on  fusing  again  and  reversing  the  position, 
polarity  was  reversed. 

bese  decisive  experiments  of  Daubr^e  illustrate,  he  says,  like 
e  of  M.  Sidot  with  magnetic  pyrites,  the  importance  of  the 
h's  general  action  in  determining  the  polanty  of  different 
netac  minerals  and  rocks  at  the  time  when  they  are  formed. 
k  How  to  teach  Chemistry. — Dr.  Edward  Fbankulnd's  six 
urea  delivered  at  the  Royal  College  of  Chemistry  in  June, 
!,  have  been  summarised  and  edited  by  Grobob  Chaloubb, 
iS. ;  the  Lectures  on  Chemistry  at  the  Brisbeck  Institution  in 
nail  12mo  volume  of  only  83  pa^es.  republished  by  Messrs. 
Isay  and  Blakiston  of  Philadelphia  in  a  neat  form,  and  abun- 
ly  illustrated,  chiefly  by  engravings  from  Bloxam^s  Text- 
I  of  Chemistry.— This  is  a  truly  valuable  contribution  to  the 
IS  of  instruction.  The  six  lectures  discuss  in  synoptic  man- 
(I.)  Natural  Forces,  Chemical  Force,  Chemical  Action, 
ruination  of  Water,  with  Experiments  1  to  12.  (II.)  Hydro- 
Oxygen,  Exaot  Composition  of  Water  (Experiments  13  to  17 
26  to  30).  (III.)  Properties  of  Water,  Ozone,  Hydroxyl, 
cnination  of  Hydrochloric  Acid,  Chlorine,  study  of  Hydro- 
ric  Acid  (Experiments  18  to  25  and  31  to  38).  (IV.)  Oxy- 
ponnds  of  Chlorine,  Boron  and  its  Oxyd,  Carbon  :vnd  its 
ids.  Nitrogen,  Igniting  points  (Experiments  39-04).  (V.) 
compounds  of  Nitrogen,  Ammonia  (Experiments  65  to  83.) 
)  Doctrine  of  Atomicity,  Laws  of  Condensation  in  volume, 
lacement  of  Hydrogen  with  its  Compounds,  Sulphur,  Sulphu- 
kl  Hydrogen,  Oxyds  of  Sulphur,  Sulphuric  acid  and  its 
ofacture,  Hyposulphurous  acid,  Conclusion  (Experiments  89 
09).  In  an  Appendix  is  given  (I)  Syllabus  of  Elementary 
rse  in  Organic  Chemistry.  (II.)  Extract  from  a  Report  by 
Frankland,  List  of  Experiments.  (HI.)  List  of  Apparatus 
teaching  Elementary  Chemistry,  Elementary  Stage.  (IV.) 
of  Chemical  Apparatus  for  Special  Important  Illustration. 
lis  little  manual  will  be  found  an  invaluable  adjunct  to  the 
ire  room  and  is  of  special  importance  to  the  teacher  who 
I  trustworthy  and  novel  illustrations  for  guidance  in  impart- 
k  knowledge  of  chemical  principles  and  methods  to  his  classes. 
band  of  the  master  is  seen  on  every  page. 
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II.   Geology  and  Natdbal  History. 

1.  Cotemporaneotie  formation,  in  th«  thettncd  teattn  at  Bovr- 
b(iJtne4e*- Bairn,  of  di^erent  Minerai  ^jxetes.  —  M.  DirBnio, 
(C.  R.  Feb,  and  March,  1875,  t  Ixxx)  deecribeB  the  following  min- 
erals ae  of  recent  formation  from  these  thermal  waters:  t&rmedrUt 
(gray  autimooial  copper),  chalcopi/rite  (copper  pyrites),  (wmiti 
(variegated  copper  or  phillipsite),  chatiyocite  (sulpDide  of  copper), 
pt/rite,  gcUenite,  angl&nte,  cahiCe  and  chabaxiU.  By  pumping,  the 
bottom  of  au  old  well,  at  Bourbonne-les-BainB,  called  the  Roidm 
well,  was  laid  bare.  The  material  was  a  black  argillaceous 
earth  containing  bits  of  wood,  nuts,  etc.,  and  then,  at  a  lower  level, 
thousands  of  roman  coins  of  bronxe,  silver  and  gold,  besides  stitt- 
uettes,  ringB  and  pins.  Resides  this  archeological  discovery,  there 
waa  fonnd^etill  lower  down,  a  bed  of  pebbles  partly  cemented  by 
substances  having  a  metallic  lustre  and  neatly  crystallized.  A  col- 
lection of  the  specimens  were  sent  by  ft[.  Trautmann,  Engineer  id 
Chief  of  the  Mines,  to  the  Minister  of  Public  Works,  who  trans- 
mitted them  to  Prof.  Daubrfie.  Daubv4e  found  abundant  evidence 
that  the  above-mentioned  ores,  present  in  the  specimens,  were  all 
formed  out  of  the  coins  through  the  action  of  the  warm  walen. 
The  different  copper  ores  were  alt  in  good  crystals — chalcocite  in 
twinned  hexagonal  tables,  chalcopyrite  in  octahedrons,  bomite  in 
octahedrons  and  cubes,  tetrahedrite  in  tetrahedrons — beside  b^g 
also  in  crusts. 

The  temperature  of  the  waters  is  near  00°  C.  The  substanM* 
the  waters  hold  in  solution  are  chiefly  chlorides  and  sulphates  of 
the  alkalies,  and  of  lime  and  magnesia,  as  well  as  bromides  sod 
carbonates  of  iron  and  lime,  an  alkaline  silicate,  and  traces  of 
arsenic  and  manganese,  with  no  sulphides.  The  total  weight  of 
the  residue  on  evaporation  is  7  to  S  grams  per  litre.  Daubrfe  ob- 
serves that  the  sulphides  would  have  been  formed  through  the  re- 
duction of  the  sulphates  by  the  oi^anic  matter  present.  It  ii 
remarkable,  as  he  says,  that  sulphides  so  unlike  should  have  been 
crystallized  together  under  circumstances  apparently  the  sama 
The  antimony  is  referred  by  him  to  the  coins,  some  of  whidi 
probably  contained  it.  The  silver  coins  are  less  corroded  than  the 
bronze  and  hence  the  absence  of  silver  i)rodnct8. 

The  chabazile  was  formed  in  connection  with  a  cement  of  frag- 
ments of  bi'ick  and  lime,  in  a  Roman  gallery  through  which  nni 
the  hot  water.  The  cavities  in  the  brick,  caused  by  the  heat, 
are  sometimes  lined  with  colorless  rhombohedral  crystals,  nearl; 
cubic  in  form,  which  have  the  characters  of  chabazite.  In  the 
lime,  small  crystals  occur  of  a  right  rectangular  form  which  have 
not  yet  been  determined  with  certainty,  bnt  which  resemble  mnch 
those  of  lime-harmotome  found  under  similar  circumstances  at 
Plombiferes. 

Such  facts  teach  us,  says  Daubree,  how  important  has  been  the 
agency  of  the  water  imbibed  by,  or  traversing,  rocks,  in  all  parti 
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le  earth's  crust,  especially  in  regions  where  terrestrial  heat  is  a 
}■  elevated,  giving  the  moisture  special  energy  in  effecting 
iral  changes. 

Man  of  the  Quaternary  ;  by  John  Evans.  (From  the  Ad- 
3  of  Mr.  Evans,  President  of  the  Geological  Society  of  Lon- 

Feb.  19,  1875.) — Of  the  great  geological  changes  in  the 
Mse-configuration  of  our  country  which  Man  has  witnessed 
»  can  be  no  doubt.  But  though,  from  the  evidence  of  the 
flits  themselves,  it  appears  impossible  to  arrive  at  any  abso- 
conclusion  as  to  the  time  involved  in  these  changes,  still,  con- 
ing the  numerous  localities  in  which  these  implement-bearing 

have  now  been  found,  as  well  as  other  beds  which,  though 
rently  devoid  of  implements,  yet  being  of  the  same  general 
acter  and  containing  the  same  fauna,  are  therefore  presum- 
of  the  same  date,  it  does  appear  possible  that  from  their 
)gical  position  we  might  ascertain  some  epoch  beyond  which 

age  cannot  be  carried,  and  thus  be  enabled  to  assign  an 
;me  limit  to  their  antiquity.  I  believe  that  I  am  ri^t  in 
og  that  until  within  the  last  two  or  three  years  it  was  the 
rally  received  opinion  of  geologists  that  the  earliest  known 
iS  of  the  occupation  of  this  portion  of  the  globe  by  man  were 
irior  in  time  to  what  is  known  as  the  Glacial  Period.  The 
►very,  however,  of  a  portion  of  a  human  fibula  during  the  ex- 
.tion  of  the  Victoria  Cave,  near  Settle,  in  a  deposit  overlain  by 
f  glacial  clay  containing  ice-scratched  pebbles,  has  been  re- 
ed as  conclusive  that  man  lived  in  England  prior  to  the  last 
glacial  period.  I  must  confess  that,  in  common  with  some 
rs,  I  do  not  regard  this  question  as  conclusively  settled  by 
such  isolated  piece  of  evidence ;  and  that  whatever  further 
nony  may  eventually  be  adduced  as  to  so  early  an  occupa- 
of  this  country  by  man,  there  are,  in  my  opinion,  possibilities, 
is  particular  case,  of  the  clay  being  either  to  some  extent 
istituted    or  even   accidentally  redeposited,   which   make  it 

to  suspend  our  judgment  until  the  evidence  is  corroborated, 
r.  James  Geike,  however,  arguing  on  more  general  and  there- 
on safer  grounds,  has  come  to  the  conclusion  that  the 
>lithic  deposits  are  of  preglacial  and  interglacial  age,  and 
ot,  in  any  part,  belong  to  postglacial  times.  From  their  com- 
tive  absence  in  the  midland  and  northern  counties,  and  in 
es,  Scotland,  and  Ireland  (regions  which  have  again  and 
Li  been  subjected  to  the  grinding  action  of  land  ice  and  the 
•active  influence  of  the  sea),  and  from  their  presence  in 
ictB  which  were  never  overwhelmed  by  the  confluent  ice 
es,  and  in  regions  which  were  not  submerged  during  the  last 
t  depression  of  the  land  in  late  glacial  times,  he  thinks  that 
ese  latter  districts  the  valley-gravels  form  a  continuous  series 
cords  from  preglacial  times  to  the  present  day.     He  main- 

that  the  paleolithic  beds  dovetail  into  the  glacial  drifts, 
are  overlapped  by  marine  deposits  thrown  down  during 
nal  cold  period ;  and,  further,  that  it  may  be  said  for  certain 
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that  no  paleolitliio  bed  can  bo  gbown  to  beloug  to  a  more 
recent  date  than  the  mild  era  whieh  preeeded  the  last  great  sub- 
mergenee. 

If  thiB  view  conld  be  apcepted,  there  is  no  doubt  that,  as  Mt. 
Oeikie  remarks,  many  apparent  auomolies  would  receire  a  simple 
auii  satisfactory  explanation. 

It  appears  to  me,  however,  that  there  are  great  difficQlties  in 
acccpltng;  this  view ;  and  thongh  I  do  not  think  that  au  annivifr 
sary  address  oaght  in  any  way  to  partake  of  a  controrereial 
oharaot-er,  I  may  venture  to  point  out  that  the  whole  of  .Mr. 
Geikie's  concluBions  appear  to  be  based  on  his  correlation  of  Mr. 
SearleB  V.  Wood,  jnn,  s  lower  and  middle  glacial  beds,  and  eveD 
his  upper  glacial  deposits,  with  the  lower  glacial  beds  and  till  of 
Scotland  and  the  uorthweslern  districts  of  England.  Even  ihe 
general  submergetice  of  the  eastern  dietricts  he  assigns  to  anotlicr 
and  a  far  earlier  date  than  tbal  of  the  Welsh  area;  and,  indeeil, 
he  finds  room  for  the  whole  of  the  denudation  of  the  glacial 
deposits  in  the  east  of  England,  as  well  as  for  the  excavation  of 
the  valleys  as  we  at  present  find  them,  and  the  depowtion  of  sU 
the  paleolithic  gravels  between  those  two  aubmei^encea.  Such 
views,  founded  on  lonw  and  careful  investigation,  of  the  phenomena, 
though  perhaps  principally  confined  to  those  exhibited  in  Scotland. 
cannot  be  summarily  and  nastily  dismissed ;  but  their  anthi>r  will 
no  doubt  pardon  those  who  ni'e  not  prepared  at  once  to  accept 
tJiem.  Id  the  mean  time  we  mtut  rest  content  with  knowing  tlial, 
80  &r  as  the  p^eoUthio  depoeits  of  the  east  of  Enslaud  are  out 
cerned  (and  if  the  identity  in  the  form  of  the  impTfments  afford! 
any  safe  chronolomcal  inilex,  the  Wds  of  the  surne  chaiactcr  in 
other  parts  of  this  country  and  the  north  of  France  are  of  the 
same  date),  they  are  all  distinctly  postglacial  in  the  sense  in 
which  that  term  is  employed  by  Mr.  Searles  V.  Wood,  jun. 

Take,  for  example,  the  case  of  Hoxne,  where  the  implement- 
bearing  beds  repose  on  a  trough  cut  out  in  the  upper  glacial 
boulder-clay,  which  itself  rests  on  middle  glacial  sands  and  giovek 

At  Icklingham,  again,  the  paleolithic  gravels  occur  in  a  valley 
cut  through  the  upper  glacial  boulder-clay,  and  appear  to  rest  od 
middle  glacial  beds.  At  ISedford,  the  vallty  of  the  Ouse  is  cat 
through  the  same  boulder-clay,  many  of  ihe  pebbles  from  whieli, 
and  the  subjacent  beds,  form  constituent  parts  of  the  paleolithic 
gravels.  Tlie  same  feature  prevails  in  ttie  Kaling  and  Acton 
gravels,  in  which  transported  pebbles  of  the  older  rocks  are  of  nol 
unfrequent  occurrence. 

Again,  near  Brandon,  some  of  the  hij^her  gravels  containing  the 
implements  show  a  very  large  (wrcentage  of  the  quartzite  pebbla 
from  the  middle  glacial  beds,  some  few  of  which,  indeed,  have  sup- 
plied the  material  from  which  implements  had  been  chippea. 
There  can  therefore  be  no  doubt  that  thev  l>elong  to  a  period  sub- 
sequent to  the  submergence  during  whii-li  tlie  niiddie  and  upper 
glacial  beds  were  deposited,  and  to  a  time  when  the  old  sea- 
bottom  had  been  long  enough  converted  into  dry  land  for  it  to 
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become  habitable  by  man  and  the  numerous  mammals  of  the 
Quaternary  fauna. 

I  do  not,  of  course,  wish  it  in  any  way  to  be  implied  that  I 
regard  no  part  of  the  surlace  configuration  of  our  island  as  of 
preglacial  or  glacial  date.  On  the  contrary,  I  am  inclined  to 
think  that  many  of  our  principal  valleys  were  already  marked  out 
in  preglacial  times,  and  that  a  large  proportion  of  the  whole 
number  were  excavated  to  a  portion  of  their  present  depth,  either 
by  the  direct  action  of  ice,  or  during  the  last  emergence  of  the 
land  from  beneath  the  waters  of  the  sea. 

But  though,  so  far  as  the  makers  of  the  earliest  implements 
hitherto  discovered  in  Britain  are  concerned,  we  cannot  safely 
carry  back  their  existence  to  preglacial  times,  it  by  no  means 
follows  that  the  earliest  traces  of  the  occupation  even  of  this  part 
of  the  world  by  man  have  as  yet  been  discovered.  The  Abbe 
Bourgeois,  indeed,  would  carry  man  back  to  Lower  Miocene 
times,  relying  on  implements  presumed  to  have  been  found  in 
beds  of  the  Calcaire  de  Beauce,  at  Tlienay,  near  Pontlevoy.  He 
candidly  acknowledges,  however,  that  the  implements  offer  a 
complete  identity  with  those  found  on  the  surface ;  and  I  cannot 
but  suspect  some  possible  error  of  observation  as  to  their  occur- 
rence in  the  beds.  Did  they  really  belong  to  them,  we  should 
have  the  remarkable  fact  that  at  that  remote  period,  characterized 
bv  mammals  as  distinct  from  those  of  the  present  day  as  the 
Aeerotherium  is  from  the  Rhinoceros,  or  the  Mastodon  irom  the 
Elephant,  primsBval  man  was  fashioning  implements  indistin- 
guishable from  those  of  neolithic  times ;  while  it  is  not  until  we 
come  to  the  Sables  de  POrleannais,  which  are  superimposed  upon 
the  Calcaire  de  Beauce,  that  we  find  the  earliest  trace  of  an 
anthropomorphous  ape,  in  the  shape  of  the  Hylobates  antiquus. 
The  DryopiUiecuSj  it  will  be  remembered,  belongs  to  the  Upper 
Miocene. 

While  speaking  of  the  possible  errors  of  observation,  I  may 
mention  that  in  Sweden  the  Sddertelje  hut,  which  has  often  been 
cited  as  affording  evidence  of  the  great  antiquity  of  the  human 
occupation  of  that  country,  is  no  longer  regarded  as  belonging  to 
80  :mcient  a  period  as  was  formerly  assigned  to  it,  but  is  con- 
sidered as  being  of  comparatively  modern  date. 

But,  returning  to  the  main  question,  though  for  the  present  we 
seem  unable  to  find  any  satisfactory  evidence  of  the  existence  of 
man  in  western  Europe  before  the  glacial  period,  it  by  no  means 
follows  that  none  such  will  eventually  be  found.  It  must,  more- 
over, never  be  forgotten  that  it  is  not  in  this  part  of  the  world 
that  naturalists  would  be  led  to  look  for  the  cradle  of  the  human 
race.  This  is  far  more  probably  to  be  sought  in  a  warmer 
clime,  and  amidst  a  more  luxurious  vegetation,  yielding  through- 
oat  the  year  some  readily  available  means  of  subsistence  both  to 
man  and  to  animals  that  would  serve  him  as  food.  In  the  earliest 
as  well  as  in  lat^r  times,  the  center  of  the  migrations  of  the  human 
race  may  well  have  lain  in  the  far  East,  and  the  course  of  their 
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WftdderingB,  as  in  after  dnyn,  beeu  even  then  "westward,  toirard 
the  Hetting  sun."  Most  remarkabk'  it  is  that  imnlemeiits,  wbjch 
in  form,  though  not  in  material,  are  iiidistiii^uish able  Irom  those  of 
our  rivordrifts,  have  beeu  found  in  stralitied  bed§  of  uncertain  age 
in  Suuthurn  Africa  aud  in  the  sooalled  laieritic  deposits  of  tae 
aoath  of  ludia. 

The  iiret  discovery  of  paleolithic  implements  in  Madran  ir*B 
made  about  ten  years  ago  by  Mr,  K.  Bruce  Koote,  of  the  iDiUan 
Geological  Surrey ;  but  at  that  time  the  abaeme  of  ot^anic  re- 
mains 111  the  beds  coutaining  the  implements  rendered  it  alnu«t 
hnpoasibk  to  arrive  at  any  fiatisfactory  conrhision,  either  as  to 
their  age  or  mode  of  deposition.  In  the  Records  of  the  GleologiMl 
Survey  of  India  for  the  year  1873,  Mr.  Medlicott,  however,  gives 
au  account  of  a  quartsite  imnlemcnt  of  precisely  the  same  class  u 
those  found  in  Sonlhem  India,  which  was  discovered  in  the 
oBsiferons  deposits  of  the  Nnrbadi  valley.  These  deposits,  which, 
by  the  laie  Dr.  Falconer,  were  regarded  as  Pliocene,  Sir.  Medlicott 
sees  reason  to  place  among  IhoBc  of  Pleistoccjie  age.  \Vliichcver 
view  may  eventually  prove  to  be  correct,  we  have  in  India,  as  in 
Europe,  evidence  of  man  having  coexisted  with  animals  now  lone 
since  extinct;  and  the  Klqjha*  (or  Sttgoiltm)  h/nt/nh,  tbeSi-t  ana 
IIif>popotamiia  ^aimidiciig  seem  there  to  take  the  pLice  of  the 
allied  members  of  tlie  European  Quaternary  fauna  as  his  con- 
temporaries,' This  \arbad&  discovery  remains,  however,  a  soli- 
tary inatante,  but  must  surely  lead  to  other  and  even  mote  in- 
teresting results  from  the  inveetigfttionB  of  those  engaged  in  the 
wide  field  of  geological  researches  in  India. 

From  Hornt'O,  where  I  have  rciisoLi  to  hupe  iliere  ;ii-c,  at  the 
present  moment,  some  caveru-iLivcsiigations  bt-ing  caiTied  on  uuder 
the  auspices  of  sevenil  Kellowa  of  this  Society,  who  have  kindly 
aidfd  me  by  their  unpport,  it  is  not,  I  think,  unrciison.ible  to 
expect  that  some  light  may  be  thrown  on  the  antiquity  of  man  in 
the  far  East.  When  we  look  back  upon  all  the  large  array  of 
facta  which  have  been  accumulated  on  this  subject  during  the  last 
sixteen  years,  we  may  find  good  ground  for  encouragement,  and 
rest  assured  that  in  this  as  well  as  other  departments  of  knowledge 
that  prophecy  of  the  wise  man,  which  Bacon  inscribed  on  toe 
frontispiece  of  his  great  work,  will  be  fulfilled — Multi  pertrantir 
bun  I,  et  augebUur  scientio. 

3.  Prutriton  petrolei  of  the  Tipper  Voal-Measures  of  Mute  and 
Sfilleri/,  fVance,  a  tia/cedsA-inned  Salamiinder, — ^1.  A.  Gaiiiibt, 
describes  the  specimens,  to  which  he  has  given  the  above  name,  in 
the  IJuUetin  of  the  Geological  Society  of  France,  1875,  p.  29B,  and 
preaents  figures  of  them  on  plates  vii  and  viii.  Remains  of  skele- 
tons of  seventc-en  individuals  have  been  found,  indicating  ii  variation 
in  length  from  35  to  45  millimeters.  The  head  is  much  larger 
proportionally  than  in  the  Salamander,  and  the  tail  raiich  shorMr. 
The  orbits  are  very  larjje.  There  are  29  vertebra;,  3  cervical,  10 
dorsal,  S  lumbar  and  8  very  small  caudal;  the  ribs  are  very  short; 
there  are  only  traces  of  a  pelvis,  owing  probably  to  its  having 
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(n  'incompletely  ossified.  The  fore  and  hind  limbs  are  about 
lal  in  length  and  each  4-fingered.  M.  Gaudry  remarks  that  the 
lion  {Ranieepa)  LyeUi  Wyman,  of  the  Ohio  Carboniferous,  which 
f  man  was  disposed  to  refer  to  the  Batrachians,  was  probably  re- 
?d  to  the  Protriton ;  and  that  the  Apateon  pedestris  of  Mtinster- 
pel  may  perhaps  be  identical  with  the  Protriton  petroleL 
r.  Period  of  liatinction  of  the  ancient  Fauna  of  the  Island  of 
driguez;  by  M.  Alpii.  Milne-Edwards. — A  manuscript  entitled 
elation  de  V  ile  Rodrigue,''  found  in  the  Minist^re  de  la  Marine, 
ng  with  evidence  that  it  was  published  anterior  to  1730  and 
»bably  not  earlier  than  1729,  describes  the  species  of  the  island 
Bting  at  the  time  it  was  written,  and  among  them  all  the  spe- 
}  now  known  to  be  extinct,  including  the  Solitaire  and  the  ex- 
it species  named  by  A.  Milne-Edwards,  Erythroniachus  Leguati^ 
dea  megacephala,  Athene  murivoray  and  Necropsittacus  Roderi- 
itis.     In  1761,  when  the  astronomer  Pingr6  was  living  there, 

Solitaires  had  become  so  rare  that  he  knew  of  them  only  from 
ort — none  having  been  seen  by  hint  The  extinction  of  the 
ds  probably  went  on  rapidly  between  1730  and  1760,  as  may 
inferred  from  the  documents  at  the  Minist^re  de  la  Marine. 
rhe  Land-tortoises  became  extinct  somewhat  later.  These  tor- 
J€«  were  part  of  the  regular  provisions  of  the  shipping  of  the 
mpagnie  aes  Indes.  M.  Desforge-Boucher,  in  his  reports  to  the 
npany  in  1750  and  1760,  enumerates  the  vessels  sent  for  the 
d-tortoises,  and  shows  that  they  took  away  in  less  than  18 
nths  over  30,000.  It  is  not  surprising,  the  author  remarks,  that 
se  animals,  on  so  small  an  islana,  notwithstanding  their  fecan- 
y,  could  not  withstand  such  means  of  destruction.  Hungry 
n  was  the  agent  of  extermination  both  for  the  tortoises  and  the 
ds. —  Cornptes  Rend,,  May,  187o. 

rhese  gigantic  land  tortorses,  while  extinct  on  the  Islands  of 
uritius,  Rodriguez,  and  Reunion,  are  living  on  that  of  Aldabra, 
»tber  of  the  Mascarene  (Troup.  But  there  is  danger  of  its  extinc- 
1  there.  To  prevent  this,  if  possible,  a  memorial  has  been 
Iressed  to  the  Governor  and  Commander-in-chief  of  Mauritius 
I  its  dependencies,  signed  by  the  Presidents  of  the  Royal  and 

al  Geographical  Societies  of  London  and  other  men  of  science, 
ingthe  attention  of  the  Colonial  Government  to  the  subject,  and 
ing  that  some  means  may  be  devised  for  "  saving  the  last  ex- 
ples  of  a  cotempcrary  of  the  Dodo  and  Solitaire."  The  memo- 
.  is  given  in  full  in  an  article  in  Nature  of  July  29th,  by  Mr. 
>ert  Gtlnther. 

.  Reliquice  Aquitaniccf'  *  being  Contributions  to  Archaeology 
I  Palaeontology  of  Perigord  and  the  adjoining  Provinces  of 
itheni  France;  by  Edouard  Lartet  and  Henry  Christy. 
ted  by  Thomas  Kupkrt  Jones,  F.R.S.,  F.G.S.,  «fec..  Prof. 
>L  Roy.  Mil  and  Staff  Colleges,  Sandhurst.  Part  XVI,  May, 
5.  Pages  226-256  and  188-187.  Plate  C.  ix  and  x.— -This 
t  of  the  Reliquiae  Aquitanica?  contains,  among  its  interesting 
s  and  illustrations,  a  figure  of  a  fish  in  outline,  from  a  Reindeer 
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CrbtHie,  referable  ijrobably  to  a  species  of  Squalius,  obtained  at 
ugerie  Basse.     A  ebapter  on  the  birds  whose  boiies  occur  in 
the  caves,  by  Alphonse  Mi Ine* Edwards,  describes  relica  of  three 


Eagles,  Juilio  J\tiwu,  Aquila  dantpt,  and  ffaticetus  ali/ieiUa ;  the 
(lODunoii  BuxEurd,  Bvteo  vulffuris ;  four  Falcons,  fhlco  mi» 
muiiU,  F.  sufibuteo,  ff,  linnunculiu,  J*',  milvua/  two  Vultarea, 
Vullur  fiarbatus  and  V.  monaehua  ;  the  Owls,  Strix  bvbo, 
S.  brachyolua,  8.  Jlamtnea,  X'octua  minor,  Olaiiddtum  p(» 
terinum,  Nf/ctf.a  nivea ;  abo,  Curvut  corax,  C  coronatttt,  C. 
comix  (a  Dorthem  epecies).  C,  monedula  (tbe  Jackdaw),  P^ho 
corax  alpiniu,  P.  primigeniu»,  fHgilus  graculus,  Nueijra^a 
caryocatacten  (the  Scandinavian  variety),  Ptcu  caudata  (Magpie), 
Loxia  eurvii'ottra  (Cross  bill,  common  now  in  northern  Europe  aod 
Greenland),  Liffurinua  cfUuria,  FringiiJa  nivaiis  (lives  bow  oo  loftj 
mountains),  Alauda  arveusta  (Sky-lark),  Turdua  vtMivorui, 
Anipelia  garrnhw  (Waxwing,  rarely  now  seen  in  France),  JUoUmlta 
p/tixnieura,  Hirtindo  rupestris  (Crag-Martins,  now  common  in  ibe 
Alps  iind  Pyrenees),  Alcedo  ispieki  (Kingfisher),  Cvlumba  lieia 

isame  with  common  pigeon),  J^agopv*  <Ubu»  ( WJllow-Groose, 
band  at  the  north  and  not  in  temperate  Europe),  Lagopua  mutui 
(Ptarmigan,  species  of  the  Alps  aud  Pyrenees),  Tktrao  urogiiUa*, 
T.  tetrix,  71  pen/ix  (Gray  Partridge),"  tfatt»fl,  the  Cock,  (foand 
along  with  bone«  of  Uraut  iptlii^M,  Jl/iiiwcen'S,  Jbc),  (£dict>eiiiiu 
crepitans,  RaHiit  aguutieua,  Gatlinuiu  cMoropite,  Gnu  primv 
gtnia  ;  Oygntuferua  (WUd  Swan,  a  species  of  the  Polar  regions}. 
Anna  howAaa  ( Wild  Duck),  Antu  gttm-quedula  (the  Summer  Teu 

Many  of  the  birds  are  cold-climate  species,  like  the  Reindeer 
with  wliii'h  tln'ir  remains  are  nswiciiitcil.  Part  ot'  ibem  were 
taken  into  the  caves  for  food,  while  others  appeared  to  have  been 
washed  in  b^'  st roams. 

The  rcmaming  pages  are  occupied  with  a  chapter  on  the  Stones, 
Stone-flakes  and  implements  from  the  cave  at  Lea  Eyzie^,  and  the 
commencement  of  a  chapter  on  Fossil  Man  from  La  Madetaine 
and  Laugerie  Basse,  by  £.  T.  Harvy,  with  two  plates  illustrating 
the  same. 

6.  Structure  of  Stone  Mountain,  a  granitic  muss  in  Georgia 
— The  well-known  "  Stone  Mountain"  in  DeKalb  County,  Georgia, 
twenty  miles  southeast  of  Atlanta,  on  the  railroad  to  Augusta,  i» 
a  solid  bald  mass  of  granite,  by  estimate  1500  to  2000  feet  iu 
height.  The  northeast  side  is  perpen<licular,  unbroken,  and  anuioth; 
the  northwest  side  is  inclined  so  as  to  be  of  easy  ascent ;  while  the 
west  and  southwest  are  so  steep  as  to  be  barely  accessible.  On 
the  inclined  surface,  the  rook  breaks  off  in  layers  that  are  from 
a  few  inches  to  several  feet  thick,  which  structure  may  be  du( 
to  shrinking  in  cooling  and  to  atmospheric  influences,  togetbei 
with  tjie  heat  of  the  sun.  The  rock  is  perfectly  homogeueoni 
with  no  trace  of  stratification — a  jmre,  whitish  granite.  There  it 
no  doubt  that  below  the  surface  lamination,  a  piece  could  b( 
quarried  out  a  cjuarter  of  a  mile  in  length  if  man  could  (.-oinman^ 
the  means.    This  granite  exists  over  a  wide  region  of  country  anc 
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B  mach  used  for  building  purposes. — Letter  from  Mr.  E.  HUtyer 
f  Borne,  GeorgicL 

7.  Genus  Anomalod'mia  of  S.  A.  JfiUer, — ^The  criticism  with 
egard  to  the  genus  Anomalodonta  and  the  use  of  the  name,  by 
to£  C.  a.  White,  publislied  in  this  Journal,  ix,  318  (April,  1875) 
I  replied  to  by  Mr.  Miller  in  the  July  number  of  the  Cincinnati 
taarterly  Journal  of  Science. 

8.  Expansion  of  rocks  by  heat.—^il.  Pfaff  (Z.  S.  GeoL  Ges., 
xriy,  401)  has  determined  for  the  expansion  of  the  granite  of 
le  Fichtelgebirge  between  the  ordinary  temperature  and  a  red 
nt  (about  1,180  C),  0-0168;  for  the  red  porphyry  of  the  Tyrol, 
"0127  ;  for  the  basalt  of  Auvergne,  0*0120. 

9.  Geology  of  Eastern  Masscu^husetts. — Mr.  W.  W.  Dodge  has 
paper  entitled  *"  N'otes  on  the  Geology  of  Eastern  Massachusetts 
I  the  Proceedings  of  the  Boston  Society  of  Natural  History, 
'ebruary  :^,  1875,  voL  xvii,  p.  388. 

10.  South  American  Geology, — Mr.  A.  Hyatt  has  described,  in 
le  Proceedings  of  the  Boston  Society  of  Xatural  History,  xvii, 
65,  a  number  of  species  of  Jurassic  and  Cretaceous  Ammonites 
xna  northern  Bolivia  and  Peru,  collected  by  Prof.  James  Orton. 
'or  the  Cretaceous  species  which  were  formerly  referred  to  the 
enus  Ceratites,  and  which  Quenstedt  had  shown  to  be  not  of 
tuB  genus,  but  Ammonites,  Mr.  Hyatt  has  instituted  the  new 
enus  Bfichiceras — named  in  honor  of  Yon  Buch. 

11.  On  the  composition  of  Coal  and  on  the  methods  of  arriving 
t  it,  with  deductions  and  remarks  on  Cotd  in  general;  illustrated 
n  a  sample  of  Coal  from  the  Lower  Coal  Series  of  Missouri,  and 
n  the  Water  Supply  of  Columbia,  Missouri  ;  by  P.  Schweitzer, 
•h.D.,  PVof.  Chem.  State  University  of  Missouri.  Contributions 
rom  the  laboratory  of  the  University,  pp.  166-193,  published  in 
he  Catalogue  of  the  University,  Jefferson  City,  1876. — Prof 
•chweitzer  gives  the  results  of  detailed  analyses  of  the  coal,  in- 
loding  its  impurities.  He  concludes  that  the  sulphur  in  the  coal 
hove  what  is  combined  with  iron  is  in  the  free  state  (through  the 
Iteration  of  pyrite,  FeSg),  and  not  in  combination  with  organic 
latter. 

12.  Eevue  de  Giologie  pour  Us  Ann^  1871  and  1872,  par  M. 
)sLes8£  et  M.  de  Lapparent.  Tome  xi,  262  pp.  8vo,  Paris, 
875. — Geologists  will  find  this  Annual  a  very  valuable  aid  in 
:eeping  up  ixnth  the  progress  of  the  science.  It  is  full  in  Litho- 
>gical  Geology,  and  gives  abstracts  also  of  the  more  important 
Apers  in  Historical,  Geographical  and  Dynamical  Geology. 

13.  L^econian  trachyte  of  Queensland,  Australia. — ^The  trachyte 
f  Gladstone,  intersecting  Devonian  rocks,  has  the  composition 
early  of  that  of  the  Puy-de-Dome.  Daintree  obtained,  Silica 
7*80,  alumina  14*67,  sesquioxide  of  iron  5'36,  potash  6'65,  soda 
"60,  water  of  constitution  0*70,  do.  hygroscopic  0*60=99'37. — 
>.  Jl  Geol,  Soc,  xxviii,  312. 

14.  Phosphate  of  Lime  of  JBatnle,  Nbnoay. — Occurs  in  nearly 
orizontal  beds,  two  to  six  feet  thick  in  crystalline  schists,  and  is 
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whitish  and  cryetallina  An  article  on  the  localities  of  Sonlhern 
Norway,  by  MM.  Brfl^ger  and  Ronach,  is  soon  to  appear.  Aiiioog 
the  SBSociflted  minerals  to  be  described  iu  it,  are  anoribit*  In 
largp  and  beantifal  crystals,  resembling  the  lepolite  or  ampbode- 
lite  of  Orijarfrt,  and  eiietatito  in  crystals  four  inches  long.  TTie 
latter  oecnrs  changed  to  serpentine. — Letter  to  J,  D.  Dana  from 
iVo/cwOT-  vom  Rath,  of  Bonn. 

16,  Mineraloffur/ie  Notizen,  von  Friederieh  Hesgenberg.  Neue 
Folge,  Neuntes  Heft.  28  pp.  4to,  with  three  plates.  Frankfiirt 
a.  M.,  1876.  (Christian  Winter). — This  number  of  the  Mineralogi- 
cal  Notices  of  the  excellent  cirstallograplier,  F.  Hesaenberg,  re- 
cently deceased,  was  edited  by  his  friend,  Dr.  F.  Scfaarff.  It  con- 
tains descriptions  of  crystals  of  Xenotime  &om  Tavetscb ;  of 
Binnite  from  Imfcid  in  the  Binnenthftl,  and  of  Calcite  from  Haii» 
fi5rd  in  Iceland  and  Andreashcrg,  and  is  illustrated  by  most  exo^ 
lent  tiguret^  on  the  three  pLites. 

This  valnable  memoir,  like  the  preceding  of  the  two  series,  U 
published  in  the  Abhandlun'/en  aer  Senkenberguchen  X'aturfor- 
echeniUn  &egeU«ohafl  in  Frankfi^  a.  M. 

16.  Table*  for  the  Determination  and  t'lantificaiicin  of  MirteraU 
foundinthe  United  fftates  ;  by  Jambs  C.  Foth,  A.M.,  Prof.  Chera. 
Phys.  iu  the  Lawrence  Univeraity,  38  pp.  I2ma  Chicago,  is74 
(Janwn,  McClnrg  &  C-o.) — The  tables  contained  in  tliis  little 
work  ari;  arranged  with  reference  both  to  the  blowpii)©  and  phy» 
ical  characters  of  minerals,  and  will  be  fonnd  ueeful  for  the  pll^ 
poses  iiitenijed. 

17,  Observations  on  the  T^Miomena  of  Plant  life:  a  FajM 
/■i-M-nlv'l  fo  the  Mm.-<whmm^  Board  of  A ijriaiUure  ;  by  W.  8. 
C'laiik,  Pres.  State  Agric,  College,  Amherst,  Mass.  112  pp.  Svo. 
Boston,  1875.  From  the  22nd  Ann.  Kep.  of  the  Secretary  of  the 
Mass.  State  Board  of  Agriculture.— The  author  presents  in  thi» 
paper  the  resnlts  of  his  new  experimonts  on  the  phenomena  of 
plant  life,  in  continnation  of  those  in  a  former  Report,  noticed 
in  vol.  vii  of  this  Journal  on  page  512,  and  sustaining  the  s — * 
conclusions. 

IS,  Purest  Flora  of  N'.  W.  and  Central  India,  a  Handbook 
of  the  Jndiijenous  TVees  atid  Shnd/t  of  those  Countries.  Com- 
menced by  the  late  .1.  Lindsay  Stewart,  M.D.  ;  contiuned  aod 
completed  by  Dietrich  Bisandis,  Ph.D.,  Inspector  General  of 
Forests  tn  the  Government  of  India.  London  :  Allen  &  Co.,  1 37*. 
8vo,  and  Atlas,  4to.  Published  under  the  aiithority  of  the  Secre- 
tary of  State  for  India  in  Council.  Prepared  at  the  Herbarium  of 
the  Tloyiil  Gardens,  Kew.' — "The  object  of  this  work  is  entirely 
practical,"  and  an  escellent  practical  work  it  is.  It  was  written 
"especially  for  those  who  have  the  care  of  the  public  forests  in  iJje 
(Ufferent  provinces  of  India,"  has  been  preceded  by  the  Flora  Svl- 
vatica  of  Madras,  by  Colonel  Beddome,  and  is  to  be  followed  l>j 
the  Forest  Flora  of  British  Bnrma,  now  preparing  bv  Mr.  Kan 
There  is  a  good  quarto  atlas  of  70  plates,  drawn  and  litbographeii 
by  Fitch. 
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19.  Flora  BrasiliensiSy  Fasa  66,  issued  in  February  last,  oon- 
tains  the  AristohchiacecSj  elaborated  by  Dr.  Masters:  comprises 
the  unique  HolostylU^  and  48  species  of  Aristolochia.  Among 
the  figures,  one  is  given  of  the  striking  A .  JBrcuiliensis^  now  rather 
common  in  conservatories.  It  appears  that  one  of  the  kinds  of 
GriuMCOj  famous  antidotes  to  snake^bites,  is  furnished  by  an  Arista- 
hc/iiOj  vi2.«  A,  maxima  of  Ouiana  and  Venezuela.  Fasc.  67, 
published  in  March  last,  comprises  three  or  four  orders,  all 
small,  except  the  VbchysiacecB  (by  Warming),  which  is  especially 
Brazilian.  The  CaUUrichiaceas  are  treated  with  much  fullness  as 
to  general  characters,  by  Hegelmaier.  The  affinity  is  still  re> 
garded  as  uncertain;  the  recent  reclamation  of  CaUitrichice  to 
the  HahragecB  is  not  responded  to ;  still  it  is  thought  that  the 
rarest  known  genus  is  Hipprivs^  but  that  its  relationship  is  un- 
certain. It  appears  that  only  one  species  is  known  in  Brazil, 
C.  dtflesta^  of  which  a  variety,  Austini,^  is  C.  Austini  of  £ngel- 
mann.  As  C  d^flexa  and  C.  Austini  were  published  in  the 
same  year  (1867),  we  may,  perhaps,  quite  properly  retain  £ngel- 
mann's  name. 

The  OnagracecB  are  by  M.  Micheli  of  Geneva.  The  most  im- 
portant genus  is  Jussiosa^  with  36  species,  under  three  sections. 
Our  Dorthem  J,  decurrens  is  one  of  the  species,  and  is  well 
figured.  So  is  the  Ji  oocarpa  of  C.  Wright  in  Grisebach's  PL 
Uubenses^  on  which  a  genius,  Oocarpon  is  here  established.  Of 
Epilobium  there  is  only  K  tetragonum;  of  Fuschia  and  (Enothera 
t^^e  or  four  species  each.  a.  g. 

20.  Different  effects  of  the  same  temperature  upon  the  same 
9pecies  of  plants  under  different  latitudes,  A  communication 
made  by  M.  Alph.  DeCandoUe  to  the  Academy  of  Sciences,  Paris, 
reported  in  Comptes  Kendus,  June  7,  1875. — As  the  temperature 
rises  in  spring,  it  is  thought  that  vegetation  is  more  powerhilly  or 
promptly  acted  upon  in  higher  than  in  lower  latitudes.  To  test 
this,  M.  DeCandolle  formerly  had  the  seeds  of  three  or  four  com- 
mon annuals  sent  him  from  northern  and  southern  £urope,  which 
he  raised  together  at  Geneva.  One  of  the  selected  species,  the 
common  Groundsel,  confirmed  this  opinion,  the  northern  seeds 
showing  a  decided  advantage  in  precocity ;  while  the  uncertain  or 
varying  result  of  the  two  other  plants  tried  were  attributed  to  the 
fact  that  being  of  somewhat  variable  species  they  probably  repre- 
lented  unlike  forms.  It  occurred  to  M.  DeCandolle  to  test  the 
matter  in  a  different  way,  and  upon  trees.  At  some  time  last 
winter  he  had  branches  sent  him  from  Montpellier  of  Popidus 
aXba^  Carpinus  BetuluSy  Idriodendrony  and  Catalpa.  These  were 
paired  with  similar  branches  taken  from  trees  at  Geneva;  and, 
after  a  common  sojourn  in  a  cool  room  long  enough  to  make  sure  of 
complete  penetration  by  the  same  temperature,  the  pairs  were 
placed  in  glasses  of  water,  with  some  sand  at  bottom,  and  kept 
m  a  wanned  room  under  exactly  the  same  conditions.  The 
Caialpa  requiring  a  higher  temperature  to  start  it,  and  coming, 
tbereiore,  much  utter  mto  leaf,  was  made  the  subject  of  a  subse- 
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qoent  eiperiment.  That  with  the  other  three  commenoed 
4tb  iif  Feoruary.  The  result  was  that  the  German  ti-et-s  le«red  obI 
first.  Id  the  case  of  the  Poplar  there  was  a  'lifferenee  of  about  SI' 
days  ill  favor  of  the  individual  of  the  colder  locality;  io  that  (C 
the  C'nrpt/itM  about  18  days;  and  in  that  of  the  Tnlip-tree  a  eirailw 
result  was  Abtaioed  when  the  comparison  wart  restricted  to  badi 
of  the  same  size  and  degree  of  developinent  The  Vafulpa  of  tbi 
northern  locality  developed  20  daye  lu  advance  of  the  other. 
Why  should  the  same  lemper&tnre  act  more  powerfully 
promptly  upon  tlie  plant  of  the  higher  latitude?  I>eCandol]t 
refers  it  to  two  causes,  attributing,  however,  m<i6t  importauc^  Id 
the  second.  First,  to  a  natural  selection  of  the  buds  whicli  lui 
induced  the  boreal  precocity.  "The  buds  of  a  tree  arv  In  n  rov 
tinual  struggle.  Itie  later,  like  the  badly  placed  ones,  develop 
imperfect  branchea,  which  are  oftener  stifled.  The  roost  precoctoDi 
prevail,  unless  indeed  they  suffer  from  frost.  In  this  way  com^s  1 
selection  and  a  successive  adaptation  of  the  tree  to  the  climate." 
And  he  goes  on  to  show  that  what  efieotnntes  this  re^t^t  is,  thit 
every  peculiarity  of  a  bud  is  ordinarily  reproduced  year  after  yen 
in  the  succeeding  growths.  As  a  case  in  point  he  mentiODs  a  veU. 
known  Horse-chestnut  tree  in  the  environs  of  Genera,  apon  wtuii 
the  owner,  in  the  year  of  1822  or  1828,  delected  a  single  bmudi 
bearing  double  flowers ;  this  still  continues,  and  has  all  along  borne 
double  flowers,  and  shows  no  tendency  to  revert  to  the  ordinary 
flimple-flowered  condition  of  the  rest  of  the  tree.  Grafts  havB 
been  taken  from  it,  and  it  is  thought  to  be  the  original  of  all  tb* 
double-flowered  Horse  chestnut*  in  the  worli  Althousrh  tlufl 
may  wi?ll  illustniif  liow  the  precocity  may  come  to  pas?;  vet 
DcL'audollc  doubts  whether  thiii  selection  of  branches  produce! 
much  effect.  Because,  in  the  north  precocity  seems  as  likely 
to  be  a  disadvantage  as  an  advantage,  while  at  the  south  it  ought 
generally  to  be  an  advantage,  yet  the  southern  intlividna)  requiiw 
more  heat  for  vegetation.  And  it  is  yet  to  be  proved  that  an 
individual  tree  bei-omes  any  better  adapted  to  the  climate  as  il 
increases  in  years.  The  general  idea  is  that  a  tree  does  noV 
acclimatise.  The  principal  cause  of  this  difference  in  the  vegeli- 
tion  of  northern  and  southern  individuals,  in  DeCandoIle's  opinion, 
is  the  complete  hibernal  repose  of  the  former,  rendering  it  sora^ 
how  more  susceptible  to  the  heat  of  spring ;  though  in  what  waj 
is  not  stated.  We  would  add  that  if  the  suggesteil  explanation 
throtigh  bud-selection  be  not  the  true  one  in  the  case  of  irees, 
owing  to  the  general  fiiity  of  character  in  buds  giving  small 
room  for  variation,  yet  the  explanation  may  be  reached  on  tbil 
lino  by  taking  the  fruotificatiuo  intt>  account.  DeCandoIte  alludes, 
at  the  beginning  of  his  paper,  to  the  case  of  the  precocious  cereal 
grains  of  the  north,  only  to  remark  that  some  naturalists  Me 
unwilling  to  argue  from  cultivated  t^  spontaneous  plants.  But  it 
seems  to  us  that  natural  selection  would  operate  similarly  upon 
ireea,  inducing  prec(»eious  races  better  adapted  to  the  short 
summer,  the  only  difference  being  that  much  more  time  would  b« 
required  for  a  ti«e  to  fijc  a  race  than  for  an  annti&L    An  objectian 
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to  this  view  offers  itself,  however,  Id  the  fact  that  the  precocions 
vernal  development  was  apparent,  although  less  marked,  in  lArio- 
dendron  and  Catalpa^  of  which  very  few  generations  can  have  been 
raised  in  Enrope.  a.  o. 

21.  Dr.  John  Edward  Gray. — A  "  List  of  Books,  Memoirs  and 
Miscellaneoas  Papers,"  commenced  in  1871  and  added  to  up  to 
tiie  close  of  1 873,  is  Dr.  Gray's  own  record  of  his  publications. 
Mr.  J.  Sanders  has  appended  those  of  still  later  date,  and  printed 
it  in  an  8vo  pamphlet  of  58  pages.  The  total  number  of  papers 
is  1162!    Some  curious  and  characteristic  notes  are  interspersed. 

22.  North  American  Oniscida;  A.  Stuxberg  has  a  paper  on 
the  North  American  Oniscida  in  the  Ofversigt  K.  V.-Ak.  For- 
handlingar,  1876,  No.  2,  Stockholm,  reviewing  the  described 
species,  and  adding  descriptions  of  several  new  species. 

ni.    Miscellaneous  Scientific  Intelligence. 

1.  American  Association  for  the  Advancement  of  Science. — 
The  twenty-fourth  annual  meeting  of  the  Association  was  opened 
at  Detroit,  on  Wednesday,  the  1 1th  of  August,  under  the  presi- 
dency of  J.  K  Hilgard,  Esq.,  of  the  Coast  Survey.  An  address 
of  welcome  to  the  city  was  delivered  at  the  opening  session,  by 
Hon.  C.  J.  Walker.  The  address  of  the  retiring  president,  Dr. 
John  L.  LeConte,  was  delivered  on  Thursday  evening.  It  will  be 
published  in  the  following  number  of  this  Journal,  m  which  also 
some  account  of  the  papers  read  at  the  meeting  will  be  given. 

2.  Cincinnati  Society  of  Natural  History. — This  Society  has 
received  a  bequest  of  S50,000  from  Mr.  Bodman,  who  had  been 
one  of  its  members. —  Cincinnati  Qii.  J.  Set.,  ii,  286,  July. 

3.  Prdiminxiry  Report  upon  a  Beconnaissance  through  Southern 
and  Southeastern  Nevada^  made  in  1869  by  First  Lieut.  G.  M. 
Wheeler,  U.  S.  A.,  and  Fiist  Lieut.  D.  W.  Lockwood,  U.  S.  A., 
under  the  orders  of  Brig.  Gen.  E.  O.  C.  Ord,  commanding  Depart- 
ment of  California,  Engineer  Department,  U.  S.  Army.  72  pp. 
4to,  Washington,  1875.— This  report  contains  a  general  descrip- 
tion of  the  country  passed  through ;  notes  on  the  Indians ;  brief 
accounts  of  the  mines  and  mining  settlements;  results  of  astro- 
nomical observations  for  determining  longitudes  and  latitudes,  etc. 

In  latitude  38°  68',  on  "Wheeler's"  Peak,  the  upper  limit  of 
vegetation  was  found  to  be  at  11,500  feet  above  the  sea-level. 

4.  Ute  Mosaic  Account  of  Creation^  The  Miracle  of  To-day ;  by 
Chjlblss  B.  Warring.  292  pp.  12mo.  New  York,  1876.  (J.  W. 
Schennerhom  &  Co.) — Tlie  author,  who  regards  his  method  of 
interpretation  very  literal,  makes  the  third  day  of  Genesis,  the 
day  of  the  appearance  of  dry  land  and  the  creation  of  vegetation, 
to  mclade  all  of  geological  history  up  to  the  Glacial  period  of  the 
Quaternary.  A  change  in  the  obliquity  of  the  ecliptic  is  made 
the  event  of  the  fourtli  day,  and  the  source  of  the  Glacial  cold. 
Then,  with  i-egard  to  the  fiat  on  the  fifth  day,  "Let  the  waters 
bring  forth,**  and  that  of  the  sixth,  "  Let  the  earth  bring  forth,'* 
he  says :  **  The  waters,  during  the  melting  glaciers,  were  compar- 
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atively  soon  ready  for  auimal  life,  but  the  land  required  a  longer 
time  for  prcpii  ration." 

6,  Mineral  Cutlection  of  Dr.  Krantz. — This  extensive  coUeutirm 
of  miucrale  lias  been  purchased  fur  tbe  University  of  Bonu,  and  it 
DOW  under  tbe  charge  of  Professor  vom  Rath. 

G.  P.  Deshat&b,  the  distinguished  paleontologist  of  Paris,  died 
on  the  9tb  of  June  last,  in  his  79tli  year,  at  his  residence  in  Boran 
(Oi.0. 

Froc^edingB  of  the  Semi-oenlanniol  Oelebration  of  tbe  BenaaelAer  Poljterhnic 
Institute,  Troy,  N.  T.,  held  Juoe  Il-IH,  1874.  8  pp.  bto.  Troy,  1876.  Tba 
Benaeelaer  8ob<Kd  is  the  oldest  ScientiSc  School  <□  the  country,  dating  from  1^21. 

Papers  read  before  the  Pi  Eta  Society,  1176.  Rensselaer  Pol3-techiiic  loBtiluW, 
Troy.N.T.  Tl  pp.  Umo,  Troy,  1815.  Printed  by  the  Sociel?.  Araong  the  papers 
included,  one,  bj  I'rof.  H.  A.  Rowland,  treats  of  Efrnpathotic  vibration,  and  aiiuliiR, 
b;  Wm.  II.  Burr,  of  "  Some  of  tbe  Btreai»e«  in  the  members  of  the  Swi&g-bridge.' 

Field  luid  Foreet.  Devoted  to  Oencral  Natural  Hiatory.  BuUetiu  of  tlM 
Potomatvside  NaturaliBte'  Club.  ChsTtea  R.  Dodge,  Editor.  No.  I,  vol  i,  H  pp.  Sn 
WashiagloD,  IS7S.  Conlaioa  deacription  ot  "a  new  Oraashopper  froin  ArizoiM,' 
"  Bretnnbia  magna,"  by  Cyrus  Thomna.  and  some  botanical  notes,  with  the  Pioned' 
lags  of  meetings  of  the  Club. 

Bulletin  of  tiie  Buasy  Institution  (Jamaica  Pluiua,  Boston.)  Harvard  Unit^mtj. 
Part  IV,  1875.  CootiiinB  the  remilts  of  much  study  and  inveatigation  of  questioa 
oonneotcd  with  the  department  of  Agriculture. 

Report  of  the  Comnission  of  Eugineers  appointed  lo  iaveatigste  and  reportl 
permaneut  plan  for  the  redamation  of  Che  aUurial  basin  of  the  Mississippi  Riitf 
subject  to  inundation.  1(>  pp.  8vo.  with  maps.  Washington,  1ST5,  CotitaiM 
muoh  Taluable  matter  on  the  Jereos,  Qoods  and  alluvial  basin  ul  the  MiSHsuppL 

Hislory  of  the  Birds  of  Europe,  including  all  the  spades  inhabiting  Uw  Weiuii , 
PaliMrotM  Region;  by  H.  B.  Dreiser,  F.Z.S.  Parts  3S  and  36,  ootopletinrtti 
3d  volume.    Office  of  the  Zoological  Sooie^,  London. 

A  Keport  ou  the  Hygiene  of  the  U.  S.  Army,  with  description?  of  Jlilitirf 
Posts.  Slip  pp.  (ivo.  'Washington,  197  j.  Circulut  No.  S. :  Wrir  Depnrlraoai 
Surgeon  tjeneral's  OtBce,  Waahington,  May  1,  1S7&. 

Addition  to  the  Paper  on  "  Volcanic  Energy:  an  attempt  Co  develop  its  trM 
Origin  and  Cosmical  Relationa."  By  Robebt  Mallet,  F.R.S,  9  pp.  410.  Kaal 
before  the  Hoy.  Soc.,  May  7,  1874.     PhiL  Trans.,  cliv,  pt.  1. 

On  the  lemporuture  atlBinable  by  rock-cruahing  and  itx  consequoncea ;  by  H» 
BBT  Mallet,  F.R.S.     13  pp.  8vo.     PhlL  Mag.  for  July,  137S. 

Supplement  to  the  Extinct  llatrachia  and  Reptilia  of  N.  America;  by  S.  D. 
Cope.     pp.  2S1-972   of  vol.   rv  of  the  Trans.  Amor,   Phil.  Soc     PhUadelplda. 


1875. 

Reports  on  the  UeleorologiCHl,  Magnetic  and  otber  Observatories  of  the  Do- 
minion of  Canada,  [or  1H71;  being  the  Annual  Reports  of  the  Meteorological 
Office.     3ia  pp.  8vo.    Ottawa.     1875. 

The  Gold  Fields  ot  Yesao.  Geological  Survey  of  Hokkaido.  Report  by  H.  S. 
Munroe.     80  pp.  8vo.     Tokio,  Japan.     1876. 

Notes  on  the  Geology  of  Wtat  Virpnia,  No.  11 ;  by  John  J,  Stevenson,  Prot 
QeoL  Univ.  New  York.     Proc.  Amer.  Phil.  Soc.  for  Feb.,  1816, 

The  Geological  Relations  of  the  Lignitio  Groups ;  by  John  J.  Stevenson.  Pma 
Amer.  PhiL  Soc.  for  June,  !81d.  Decides  in  favor  of  the  Cretaceous  age  of  ttW 
Liguitic  beds,  but  without  bringing  forward  any  more  deoisive  facts  than  Hen 
before  publlahcd. 

Abstracts  and  Results  of  Magnetical  and  Meteorological  Observations  at  Uw 
Magnetic  Observatory.  Toronto,  Canada,  from  ISit  to  1871  inclusive.  60,  26,** 
and  109  pages. 
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Abt.  XXXIIL — Address  of  Dr.  John  L.  LeConie^  the  retiring 
President  of  the  American  Association  for  the  Advancement  of 
Science^  at  the  meeiivg  in  August,  1875,  at  Detroit, 

Thb  founders  of  science  in  America,  and  the  other  great 
students  of  nature,  who  have  in  previous  years  occupied  the 
elevated  position  in  which  I  now  stand,  have  addressed  you 
upon  many  momentous  subjects.  In  fulfilling  the  final  duty 
assigned  to  your  presidents  by  the  laws  of  the  Association,  some 
have  spoken  to  you  in  solemn  and  wise  words  concerning  the 
duties  and  privileges  of  men  of  science,  and  the  converse 
duties  of  the  nation  toward  those  earnest   and  disinterested 

Eromoters  of  knowledge.  Others  again  have  given  you  the 
istory  of  the  developement  of  their  respective  branches  of 
study,  and  their  present  condition,  and  have,  in  eloquent  dic- 
tion.'commended  to  your  gratitude  tiiose  who  have  established 
on  a  firm  foundation  the  basis  of  our  modern  systems  of  inves- 
tigation. 

The  recent  changes  in  our  constitution,  by  which  you  are  led 
to  expect  from  your  two  vice-presidents,  and  from  the  chairman 
of  the  Chemical  Sub-section,  addresses  on  the  progress  made 
during  the  past  year,  restrain  me  from  invading  their  peculiar 
fields  of  labor,  by  alluding  to  scientific  work  which  has  been 
accomplished  since  our  last  meeting.  While  delicacy  forbids 
me  from  so  doing,  I  am  equally  debarred  from  repeating  to  you 
the  brief  sketch  I  endeavored  to  give  at  a  former  meeting  * 

*  Proceedings  Am.  Assoc.  Adv.  Sci.,  zzi,  Portland. 
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of  the  historr,  and  present  condition  of  Ent*>moIogy  in  the 
United  States. 

But  it  has  appeared  to  me  that  a  few  thoughts,  which  ba?e 
impressed  themselves  upon  my  mind,  touching  the  future  re- 
sults to  be  obtained  from  certain  classes  of  (acts  not  yet  fully 
developed  on  account  of  the  great  labor  required  for  their 
proper  comparison,  may  not  be  without  value.  Even  if  the 
acts  be  not  new  to  you,  I  hope  to  be  able,  with  your  kind  at- 
tention, to  present  them  in  such  way  as  to  be  suggestive  of  the 
work  yet  to  be  done. 

It  has  been  perhaps  said,  or  at  least  it  has  been  often  thought, 
that  the  first  mention  of  the  doctrine  of  evolution,  as  now 
admitted  to  a  greater  or  less  degree  by  every  thinking  niuo, 
is  found  in  Ecclesiastes,  i,  9:  "The  thing  lliat  hath  been  is 
that  which  shall  be ;  and  that  which  is  done  is  that  which  shall 
be  done ;  and  there  is  no  new  thing  under  the  sun.  L>  there 
anything  whereof  it  maybe  said,  see,  this  is  new?  It  bath 
been  already  of  old  time,  which  was  before  ua" 

Other  references  to  evolutionary  views  in  one  form  or  anotha 
occur  in  the  writings  of  several  philosophers  of  classic  times, 
as  you  have  had  recent  cause  to  remember. 

Whether  these  are  to  be  considered  as  an  expression  of  I 
perfect  truth  in  the  very  imperfect  langu^e  which  was  alone 
intelligible  to  the  nation  to  whom  this  sacred  book  was  imiM-< 
diately  addressed  on  the  one  hand  :  and  the  happy  guesses  d 
philosophers,  who  by  deep  intuition  hiid  pliuMil  themselves  in 
close  sympathy  with  tlie  material  universe  on  the  other  hand,  1 
shall  not  stop  to  inquire.  The  discussion  would  be  profitless, 
for  modern  science  in  no  way  depends  for  its  magnificent 
triumphs  of  fact  and  thought  upon  any  utterances  of  the 
ancients.  It  is  the  creation  of  patient,  intelligent  labor  of  the 
last  two  centuries,  and  its  results  can  be  neither  confuted  nor 
confirmed  by  anvthiug  that  was  said,  thought  or  done,  at  an 
earlier  period.  I  have  merely  referred  to  these  indications  of 
doctrines  of  evolution  to  recall  to  your  minds  that  the  two 
great  schools  of  thought,  which  now  divide  philosophers,  have 
existed  from  very  remote  times.  They  are,  therefore,  in  their 
origin,  probably  independent  of  correct  scientific  knowledge 

You  have  learned  from  the  geologists,  and  mostly  froni 
those  of  the  present  century,  that  the  strata  of  the  earth  have 
been  successively  formed  from  fragments  more  or  less  com- 
minuted by  mechanical  action,  more  or  less  altered  by  chpmical 
combination  and  molecular  rearrangements.  These  fragmenU 
were  derived  from  strata  previously  deposited,  or  from  material 
brought  up  from  below,  or  even  thrown  down  from  above,  or 
from  the  debris  of  organic  beiugs  which  estnicted  their  mineral 
constituents  from  surrounding  media.  Nothing  new  has  beeo 
added,  everything  is  old  ;  only  the  arrangement  of  the  parts  is 
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Dew,  but  in  this  arraDgement  definite  and  recognizable  un- 
changed fragments  of  the  old  frequently  remain.  Geological 
observation  is  now  so  extended  and  accurate  that  an  ex- 
perienced student  can  tell  from  what  formation,  and  even  from 
what  particular  locality,  these  fragments  have  been  derived. 

I  wish  to  show  that  this  same  process  has  taken  place  in  the 
organic  world,  and  that  by  proper  methods  we  can  discover  in 
our  fauna  and  flora  the  remnants  of  the  inhabitants  of  former 
geologic  times,  which  remain  unchanged,  and  have  escaped 
those  influences  of  variation  which  are  supposed  to  account  for 
the  diflferences  in  organic  beings  of  different  periods. 

Should  I  succeed  in  this  eflbrt  we  will  be  hereafter  enabled 
in  groups  of  animals  which  are  rarely  preserved  in  fossil  con- 
dition  to  reconstruct,  in  some  measure,  the  otherwise  extinct 
&un8e,  and  thus  to  have  a  better  idea  of  the  sequence  of 
generic  ibrms  in  tima  We  will  also  have  confirmatory  evidence 
of  certain  changes  which  have  taken  place  in  the  outline  of  the 
land  and  the  sea.  More  important  still,  we  will  have  some  in- 
dications of  the  time  when  greater  changes  have  occurred,  the 
rock  evidence  of  which  is  now  buried  at  the  bottom  of  the 
ocean,  or  perhaps  entirely  distroyed  by  erosion  and  separation. 
Of  the«e  changes,  which  involved  connections  of  masses  of 
lands,  no  surmise  could  be  made  except  through  evidence  to 
be  gained  in  the  manner  of  which  I  am  about  to  speak. 

My  illustrations  will  naturally  be  drawn  from  that  branch  of 
zoology  with  which  I  am  most  familiar ;  and  it  is  indeed  to 
your  too  partial  estimate  of  my  studies  in  that  science  that  I 
owe  the  privilege  of  addressing  you  on  the  present  occasion. 

There  are,  as  you  know,  a  particular  set  of  Coleoptera  which 
affect  the  seashore ;  they  are  not  very  numerous  at  any  locality, 
but  among  them  are  genera  which  are  represented  in  almost 
every  country  of  the  globa  Such  genera  are  called  cosmopoli- 
tan, in  distinction  to  those  which  are  found  only  in  particular 
districts.  Several  of  these  genera  contain  species  which  are 
very  nearly  allied,  or  sometimes,  in  fact,  undistinguishable  and 
therefore  identical,  along  extended  lines  of  coasta 

Now  it  happens  that  some  of  these  species,  though  they 
never  stray  from  the  ocean  shore  inland,  are  capable  of  living 
upon  similar  beaches  on  fresh  water  lakes,  and  a  few  are  found 
in  localities  which  are  now  quite  inland. 

To  take  an  example,  or  rather  several  examples  together,  for 
the  force  of  the  illustration  will  be  thereby  greatly  increased^ 

Along  the  whole  of  the  Atlantic,  and  the  greater  part  of  the 
Pacific  coast  of  the  United  States,  is  found  in  great  abundance 
on  sand  beaches,  a  species  of  Tiger-beetle,  Oicindela  hiriicollts,  an 
active,  winged,  and  nighly  predaceous  insect;  the  same  species 
occurs  on  the  sand  beaches  of  the  great  lakes,  and  were  it  con.- 
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fined  to  tbese  and  piniilar  localities,  we  would  be  jastified  in 
considering  it  as  living  there  in  consequeoee  solely  of  the  re- 
semblance in  the  cooditionn  of  its  existence.  But  it  is  also 
found,  though  in  much  less  abundance,  in  the  now  elevated 
region  midway  between  the  Mississippi  and  Kocky  Mountains. 
Now,  this  is  the  part  of  the  contineut  which,  after  the  division 
of  the  great  intercontinental  gulf  in  Cretaceous  times,  finally 
emerged  from  the  bed  of  the  sea,  and  was  in  the  early  and 
middle  Tertiary  converted  into  a  .series  of  fresh  water  lakes.  As 
thia  insect  does  not  occur  in  the  territory  extending  from  the 
Atlantic  to  beyond  the  western  boundary  of  Missouri,  nor  in  the 
interior  of  Oregon  and  California,  I  think  that  we  should  infer 
that  it  ia  an  unchanged  survivor  of  the  specie.^  which  lived  on 
the  shores  of  the  CreUiceous  ocean,  when  the  intercontinental  gulf 
was  still  open,  and  a  i)assiige  existed,  njoreover,  toward  the 
southwest,  which  connected  with  the  Pacific 

The  example  I  have  given  you  of  the  geographical  distribu- 
tion of  Cicindeia  hiriicoUia  would  be  of  small  value  were  it  an 
isolated  case ;  nor  would  1  have  thought  it  worthy  of  occupy- 
ing your  time  on  an  occasion  like  this,  which  is  justly  regarded 
as  one  for  the  communication  of  important  truthe.  This  insect, 
which  I  have  selected  as  a  type  for  illustrating  the  methods  of 
investigation  to  which  I  invite  your  attention,  is,  however, 
accompanied  more  or  leee  oloeely  by  other  Coleoptera,  whicji 
like  itself,  are  not  particular  as  to  the  nature  of  their  food  so 
lontr  as  it  be  other  living  insects,  and  ap|iorentiy  are  eqiially 
inditferont  to  the  presence  of  large  bodies  of  salt  water.  First, 
there  ia  Cicindela  lepida,  first  collected  by  my  father  near 
Trenton,  N.  J.,  afterward  found  on  Coney  Island,  near  New 
York,  and  received  by  me  from  Kansas  and  Wisconsin:  not, 
however,  found  west  of  the  Kocky  Mountains.  This  species, 
thus  occurring  in  isolated  and  dintant  localities,  is  probably  in 
progress  of  extinction,  and  may  or  may  not  be  older  than 
Oicrndfita  hirlicoUis.  I  am  disposed  to  believe,  as  no  representa- 
tive species  occurs  on  the  Pacific  coast,  and  from  its  peculiar 
distribution,  that  it  is  older.  Second,  there  is  Dt/schmui 
palb'pennts,  a  small  Carabide,  remarkable  among  the  other 
species  of  the  genus  by  the  pale  wing  covers,  usually  orna- 
mented with  a  dark  spot  This  insect  ia  abundant  on  the 
Atlantic  coast  from  New  York  to  Vir;.'inia,  unchanged  in  the 
interior  parts  of  the  Mississippi  Valley,  represented  at  Atlantic 
City,  New  Jersey,  by  a  large  and  quite  distinct  specific  form. 
D.  seUalus,  and  on  the  Pacific  coast  hy  two  or  three  species  of 
larger  size  and  different  shape,  which,  in  my  less  experienced 
youth,  I  was  disposed  to  regard  as  a  separate  genus,  Akep'.oriu 
This  form  is,  therefore,  in  a  condition  of  evolution  -  how,  I 
know  not — oar  deacendante  may.     The  Atlantic  species  are 
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winged,  the  Pacific  one,  like  a  large  number  of  insects  of  that 
region,  are  without  wings. 

Accompanying  these  are  Coleoptera  of  other  families,  which 
have  been  less  carefully  studied,  but  I  will  not  trespass  upon 
your  patience  by  mentioning  more  than  two.  Bledius  pallipen- 
nis  {JSaphyhnidce)  is  found  on  salt  marshes  near  New  York,  on 
the  Southern  sea-coast  and  in  Kansas — Ammodonus  fossor^  a 
wingless  Tenebrionide,  Trenton,  seashore  near  New  York,  and 
Valley  of  the  Mississippi  at  St  Louis ;  thus  nearly  approxi- 
mating Cicindela  leptda  in  distribution. 

We  can  thus  obtain  by  a  careful  observation  of  the  localities 
of  insects,  especially  such  as  affect  sea-shore  or  marsh,  and 
those  which  being  deprived  of  their  favorite  surroundings  have 
shown,  if  I  may  so  express  myself,  a  patriotic  clinging  to  their 
native  soil,  most  valuable  indications  in  regard  to  the  time  at 
which  their  unmodified  ancestors  first  appeared  upon  the  earth. 
For  it  is  obvious  that  no  tendency  to  change  in  different  direc- 
tions by  "  numerous  successive  slight  modifications  "*  would 
produce  a  uniform  result  in  such  distant  localities,  and  under 
such  varied  conditions  of  lifa  Properly  studied,  these  indica- 
tions are  quite  as  certain  as  though  we  found  the  well  preserved 
remains  of  these  ancestors  in  the  mud  and  sand  strata  upon 
which  they  flitted  or  dug  in  quest  of  food. 

Other  illustrations  of  survivals  from  indefinitely  more  remote 
times  I  will  give  you,  from  the  Coleopterous  fauna  of  our  own 
country,  though  passing  time  admonishes  me  to  restrict  their 
number. 

To  make  my  remarks  intelligible,  I  must  begin  by  saying 
that  there  are  three  great  divisions  of  Coleoptera,  which  I  will 
name  in  the  order  of  their  complication  of  structural  plan  : 
1.  Rhynchophora ;  2.  Heteromera ;  3.  Ordinary  or  normal 
Coleoptera;  the  last  two  being  more  nearly  allied  to  each  other 
than  either  is  to  the  first  I  have  in  other  places  exposed  the 
characters  of  these  divisions,  and  will  not  detain  you  by  repeat- 
ing them. 

From  paleontological  evidence  derived  from  other  branches 
of  zoology  we  have  a  right  to  suppose,  if  this  classification  be 
correct,  that  these  great  types  have  been  introduced  upon  the 
earth  in  the  order  in  which  I  have  named  them. 

Now,  it  is  precisely  in  the  first  and  second  series  that  the 
most  anomalous  instances  of  geographical  distribution  occur; 
that  is  to  say,  the  same  or  nearl}^  identical  genera  are  repre- 
sented by  species  in  very  widely  separated  regions,  without 
occurring  in  intermediate  or  contiguous  regions.  Thus  there 
is  a  genus  Emeax^  founded  by  Mr.  Pascoe,  upon  an  Australian 
species,  which,  when  I  saw  it,  I  recognized  as  belonging  to 

♦  Origin  of  Species,  1869,  227. 
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Nycfoporis,  a  California  genus,  established  many  years  before, 
and  in  fact  barely  specifically  distinel  from  .V.  galeata.  Two 
other  examples  are  Othhiu»  and  Jiupteurida,  United  Stittes 
genera,  which  are  respectively  etjuivaleut  to  Elacatis  and 
Isdialia,  found  in  Borneo,  Our  native  genera,  Eurygeniua  and 
Topoicopua,  are  represented  by  scarcely  different  forms  in 
Australia.  All  these  belong  to  the  second  series  (HeUromera), 
and  the  number  nf  examples  might  be  greatly  increased  with 
lenH  labor  on  my  part  than  patience  on  yours. 

A  single  example  from  the  Rhynocopliora,  and  I  will  pass  to 
another  subject. 

On  the  sea-coaat  of  California,  extending  to  Alaskii,  is  a  verv 
anomalous  insect  whose  affinities  are  difficult  to  discern,  oalied 
EmpkyiiHtea  fucicoUi,  from  its  occurrence  under  the  sea-weed 
caat  up  b?  the  waves.  It  is  represented  in  Australia  by  severs) 
species  of  a  nearly  allied  genus  Apfiela,  found  in  simitar  situa- 
tions. 

In  all  entomological  in i-estigations  relating  to  geographical 
distribution  we  are  greatly  embarrassed  by  the  multitude  of 
species,  and  by  the  vague  and  opinionative  genera  founded 
upon  oharaotera  of  small  importance.  The  Coleoptera  aloae,  I 
thus  tar  described,  amount  to  over  60,000  so-called  species,  and 
there  are  from  80,000  to  100.000  in  collections.  Under  the*  I 
circumstances  it  is  quite  impossible  for  one  person  to  command  \ 
either  the  time  or  the  mnterial  to  master  the  whole  subject, 
and.  from  the  laudable  zeal  of  collectors  to  make  known 
what  they  suppose  to  be  new  objects,  an  immense  amount  of 
synonymy  must  result  Thus,  in  the  great  Catnlogus  Coleop- 
terorum  of  Gemminger  and  Harold,  a  permanent  record  of  the 
untiring  industry  of  those  two  excellent  entomologists,  species  of 
the  genus  7'rechicus,  founded  by  me  upon  a  small  North  American 
insect,  are  mentioned  under  five  generic  names,  only  one  of 
which  is  recognized  as  a  synonym  of  another.  These  generic 
headings  appear  in  so  remote  pages  ol  the  volume  as  135, 
14t!  and  289. 

The  two  closely  allied  genera  of  Rhvnchophoni  mentioned 
above  are  separated  by  no  less  than  168  pages.  It  is.  tliere- 
fore,  plain  that,  belbre  much  progress  can  be  made  in  the  line 
of  research  wiiich  I  have  propose<l  to  you,  whereby  we  may 
recover  important  fragments  of  the  past  history  of  the  earth, 
entomology  must  be  studied  in  a  somewhat  ditferent  manner 
from  that  now  adopted.  The  necessity  is  evervday  more 
apparent  that  descriptions  of  heterogeneous  material  are  rather 
obstructive  than  beneficial  to  s(;ience.  except  in  the  case  of 
extraordinary  forms  likely  to  give  inionnal.ion  concerning 
geographical  distribution  or  classification.  Large  typical  col- 
lections, affording  abundant  material   for  comparison,  for  the 
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approximation  of  allied  forms,  and  the  elimination  of  doubtful 
ones,  must  be  accumulated  ;  and  in  the  case  of  such  perishable 
objects  as  those  we  are  now  dealing  with,  must  oe  placed 
where  they  can  have  the  protecting  influences  both  of  climate 
and  personal  cara 

At  the  same  time,  for  this  investigation  the  study  of  insects 
is  {)eculiarly  suitable :  not  only  on  account  of  the  small  size, 
ease  of  collecting,  and  little  cost  of  preserving,  the  specimens, 
but  because,  from  their  varied  mode  of  life  in  different  stages 
of  development,  and  perhaps  for  other  reasons,  the  species  are 
less  likely  to  be  destroyed  in  the  progress  of  geological 
changes.  (For  a  fuller  discussion  of  these  causes  and  of  sev- 
eral other  subjects  which  are  briefly  mentioned  in  this  address, 
the  reader  may  consult  an  excellent  memoir  by  my  learned 
friend,  Mr.  Andrew  Murray,  **  On  the  Geographical  Relations 
of  the  Chief  Coleopterous  I^aunae,"  Journal  of  Linneean  Society, 
Zoology,  vol.  xi.)  Cataclysms  and  submergences,  which 
would  annihilate  the  higher  animals,  would  only  float  the  tem- 
porarily asphyxiated  insect,  or  the  tree  trunks  containing  the 
larvae  and  pupse  to  other  neighboring  lands.  However  that 
may  be,  I  have  given  you  some  grounds  for  believing  that 
many  of  the  species  of  insects  now  living  existed  in  the  same 
form  before  the  appearance  of  any  living  genera  of  mammals, 
and  we  may  suppose  that  their  unchanged  descendants  will 
probably  survive  the  present  mammalian  fauna,  including  our 
own  race. 

I  may  add,  moreover,  that  some  groups,  especially  in  the 
Rhynchophora,  whicih,  as  I  have  said  above,  I  believe  to  be 
the  earliest  introduced  of  the  Coleoptera,  exhibit  with  compact 
and  definite  limits,  and  clearly* defined  specific  characters,  so 
many  generic  modifications  that  I  am  compelled  to  think  that 
we  have  in  them  an  example  of  long  sought  unbroken  series 
extending,  in  this  instance,  from  early  Mesozoic  to  the  present 
time,  and  of  which  very  few  forms  have  become  extinct. 

I  have  used  the  word  species  so  often  that  you  will  doubt- 
less V>e  inclined  to  ask,  what,  then,  is  understood  by  a  species? 
Alas!  I  can  tell  you  no  more  than  has  been  told  recently  by 
many  others.  It  is  an  assemblage  of  individuals,  which  difler 
from  each  other  by  very  small  or  trifling  and  inconstant  char- 
acters, of  much  less  value  than  those  in  which  they  differ  from 
any  other  assemblage  of  individuals.  Who  determines  the 
value  of  these  characters?  The  experienced  student  of  that 
department  to  which  the  objects  belong.  Species  are,  there- 
fore, those  groups  of  individuals  representing  organic  forms 
which  are  recognized  as  such  by  those  who  from  natural  power 
and  education  are  best  qualified  to  judge. 

You  perceive,  therefore,  that  we  are  here  dealing  with  an 
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entirely  diflerent  kind  of  information  from  tbat  which  we  gain 
from  tne  physical  sciences ;  everything  there  tiepentis  on  accu- 
rate observation,  with  strict  logical  consequences  derived  there- 
from. Here  tha  basis  of  our  knowledge  depends  equally  on 
accurate  and  trained  observation,  but  the  logic  is  not  formal 
but  perceptive. 

This  has  been  already  thoroughly  recognized  by  Huxley* 
and  HeImhoItz,f  and  otiiers,  but  we  may  proj)erl_v  extend  ttie 
inquiry  into  the  nature  and  powers  of  thie  aesthetic  perception 
somewhat  further.  For  it  is  to  this  fundamental  difference 
between  biological  and  physical  sciences  thai  I  will  especially 
invite  your  attention. 

Sir  John  LubbockJ  quoting  from  Oidlield,§  mentions  that 
certain  Ausiralians  '"were  quite  unable  to  realize  the  most 
vivid  artistic  representations.  On  being  shown  a  picture  of 
one  of  themaeives,  one  said  it  was  a  ship,  another  a  Kangaroo, 
not  one  in  a  dozen  ideulifyiog  the  ^lortrait  as  having  any  con- 
nection with  himself! 

These  human  beings,  therefore,  with  brains  very  similar  to 
our  own,  and,  as  is  held  by  some  jieraoDH,  potentially  capable 
of  similar  cultivation  with  ourselves,  were  unable  to  recognias  J 
the  outlines  of  even  such   familiar  objects  as  the  features  of  I 
their  own  race.     Was  there  any  fault  in  the  drawing  of  the  I 
wtiBt?     Probably  not    Or  in  the  eye  of  the  savage?    0»  I 
tainly  not,  for  that  is  an  optical  instrument  of  tolerably  simple  ' 
structure,  which  uanuul  fail  to  form  on  tlie  it'liiKi   ;iii   acciirule 
image  of  the  object  to  which  it  is  directed.     Where  then  is  the 
error?     It  is  the  want  of  capacity  of   the  brain  of  the  indi- 
vidual (or  rather  of  the  race  in  this  instance)  to  anpreciate  the 
resemblance  between  the  outline,  the  relief;  the  lignt  and  shade 
of  the  object  pictured,  and  the  flat  repres^tn lation  in  color:  in 
other  words,  .1  want  of  "  artistic  tact"  or  lesthetic  perception. 

A  higher  esamp}e  ot  a  similar  phenomenon  I  have  mrself 
seen;  many  of  you,  too,  have  witnessed  it,  for  it  la  of  daily 
occurrence.  It  is  when  travelers  in  lUily,  having  penetrated  M 
the  temple  of  Art,  even  the  hall  of  the  Tribune  at  Florence, 
stand  in  presence  of  the  most  perfect  works  of  art  which  it  has 

*  "  A  species  is  the  amalleat  group  to  which  distinctive  and  iarariablo  chu- 
actera  can  be  assigued." — Principlai  and  MtOuidi  of  FaUeimtologi/,  Smilhxnun 
Report,  IH69,  378. 

I  "  I  do  not  meoD  to  denj  that  ia  maDy  branches  of  these  sciences,  an  inCuitin 
perception  of  onali^ies  and  a  certain  artistic  tact  pla;  a  conapicuoua  port  Ii 
natural  history  *  •  *  it  ia  left  entirely  to  this  tact,  without  a  clearly  defloable 
rule,  to  determine  what  characteristics  of  species  are  important  or  unimportuit 
for  purposes  of  clasniflcation,  sod  what  diriaions  of  the  aniiDal  or  v^^labk 
kiQg:dom  are  more  natural  tlian  others." — lielalion  of  the  Fhysicai  Sctimea  U 
Scienx  in  Ot'^ai;  Smithi.  Report,  1371,  277. 

t  Probiatoric  Tiines,  p.  4-10. 

§  On  the  AboriJi^eB  ot  Australia,  Trans.  Ethnological  Soa,  New  series,  vtd.  iiL 
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been  given  to  man  to  produce,  and  gaze  upon  them  with  the 
same  diflference  that  they  would  show  to  the  conceptions  of 
mediocre  artists  exhibited  in  our  shops.  Perhaps  they  would 
even  wonder  what  one  can  find  to  admire  in  the  unrivalled 
collection  which  is  there  assembled.  There  is  surely  wanting 
in  the  minds  of  such  persons  that  high,  aesthetic  sense,  which 
enables  others  to  enter  into  spiritual  harmony  with  the  great 
artists  whose  creations  are  before  themu  Creations  I  said,  and 
I  use  the  word  intentionally.  If  there  is  one  power  of  the 
human  soul,  which  more  nearly  than  any  other  approaches  the 
faculty  of  creation,  it  is  that  which  the  almost  inspired  artist 
develops  out  of  a  rude  block  of  stone,  or  out  of  such  mean 
materials  as  canvas  and  metallic  pastes  of  various  colors, 
figures  which  surpass  in  beauty  and  in  power  of  exciting  emo- 
tion the  objects  they  profess  to  represent 

Yet  these  unsesthetic  and  nonappreciative  persons  are  just  as 
highly  educated,  and  in  their  respective  positions  as  good  and 
useful  members  of  the  social  organism,  as  any  that  may  be 
found.  I  maintain  only,  they  would  never  make  good  students 
of  biology. 

In  like  manner,  by  way  of  illustrating  the  foregoing  obser- 
vations, there  are  some,  who,  in  looking  at  the  phenomena  of 
the  external  universe,  may  recognize  only  chance,  or  the  "  for- 
tuitous concourse  of  atoms,"  producing  certain  resultant  motions. 
Others,  having  studied  more  deeply  the  nature  of  things,  will 
perceive  the  existence  of  laws,  binding  and  correlating  the 
events  they  observa  Others  again,  not  superior  to  the  latter 
in  intelligence,  nor  in  power  of  investigation,  may  discern  a 
deeper  relation  between  these  phenomena,  and  the  indications 
of  an  intellectual  or  aesthetic  or  moral  plan,  similar  to  that 
which  influences  their  own  actions,  wuen  directed  to  the 
attaining  of  a  particular  result. 

These  last  will  recognize  in  the  operations  of  nature  the 
direction  of  a  human  intelligence,  greatly  enlarged,  capable  of 
modifying  at  its  will  influences  beyond  our  control ;  or  they 
will  appreciate  in  themselves  a  resemblance  to  a  superhuman 
intelligence  which  enables  them  to  be  in  sympathy  with  its 
actions.  Either  may  be  true  in  individual  instances  of  this 
class  of  minds;  one  or  the  other  must  be  true;  I  care  not 
which,  for  to  me  the  propositions  are  in  this  argument  identi- 
cal, though  in  speculative  discussions  they  may  be  regarded 
as  at  almost  the  opposite  poles  of  religious  belief.  All  that  I 
plead  for  is  this,  that  those  who  have  not  this  perceptive 
power,  and  who  in  the  present  condition  of  scientific  discus- 
sion are  numerically  influential,  will  have  tolerance  for  those 
who  possess  it ;  and  that  the  idea  of  the  latter  may  not  be 
entirely  relegated  to  the  domain  of  superstition  and  enthusiasm. 
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In  the  case  of  want  of  perception  of  the  AustraliaD,  a  very 
simple  test  can  be  applieti.  It  ia  only  to  photograph  the 
object  rapieseuted  by  the  artist  and  compare  tlie  outlines  aud 
shades  ot  the  photograph  with  thotie  of  the  picture.  If  they 
accord  within  reaaouable  limits,  the  picture  is  correct  (o  that 
extent ;  at  least,  however  bad  the  artist,  the  human  face  cooid 
never  be  confounded  with  a  ship  or  a  kan;^aroo. 

Can  wc  apply  a  similar  test  to  the  works  of  nature?  I 
think  we  can.  Suppose  that  man — I  purfiosely  uee  the  singu- 
lar noun  ici  indicate  that  all  human  being^i  of  similar  ijitelli- 
cence  and  educittion  working  toward  a  definite  end,  will  work 
in  a  somewhat  similar  manner — suppose,  then,  I  say,  that  man, 
endeavoring  to  carry  out  some  object  of  importance,  devises  a 
method  of  so  doing,  and  creates  for  that  purpose  a  series  of 
small  objects,  and  we  find  that  these  small  objects  naturally 
divide  and  distribute  themselves  in  age  and  lociility,  in  a  simi- 
lar manner  to  that  in  which  the  species  of  a  group  of  organ- 
iams  are  divided  in  apaca  and  distributed  in  time;  and  ihat 
the  results  of  man's  laoor  are  thus  divided  and  distributed  od 
aooount  of  the  necessary  inherent  qualities  of  bis  intelligence 
and  methods  of  action,  is  not  tha  resemblance  between  humiin 
reason  and  the  greater  jKiwera  which  control  the  manifestations 
of  organic  nature  apparent? 

£  now  simply  present  to  yoa  thia  tavestigation.  Time  ia 
wanting  for  me  to  illustrate  it  by  even  a  single  example,  but  I 
feel  ^iin.'  ihal  I  have  in  tlie  minds  of  sonic  ot  you  already  sug- 
gested si?verid  applications  of  it  to  the  principle  1  wish  to 
teach— the  re>semblancc  in  the  distribution  of  the  works  ot 
nature  to  that  of  human  contrivances  evolved  for  definite 
purposes. 

If  this  kind  of  reasoning  commends  itself  to  you,  and  you 
thus  pci-ceive  resemblances  in  the  actions  of  the  Ruler  of  the 
Universe  to  those  of  our  own  race,  when  prompted  by  the  best 
and  highe.=it  intelleciu:d  motives,  you  will  be  willing  to  accept 
the  declaration  of  the  ancient  text,  "  He  doeth  not  evil,  anJ 
abideth  not  with  the  evil  inclined.  Whatever  he  hath  done  ie 
gocHl":*  or  that  fnmi  our  own  canon  of  Scripture,  "  With  him 
is  wisdom  and  strength,  he  hath  counsel  and  understanding.f 

Tlie  jcsthetic  ciianicter  of  natural  history,  therefore,  prevents 
the  results  of  its  cultivation  from  being  worked  out  with  the 
precision  of  a  logical  machine,  such  as  with  correct  data  of 
observation  and  calculation  would  be  quite  sufficient  to  form- 
ulate the  conclusions  of  physical  investigation.  Acconling  as 
the  perception  of  the  relations  of  organic  beings  among  them- 
selves becomes  more  and  more  enlarged,  the  interpretation  of 
these  relations  will  vary  within  limits  ;  bat  we  will'  be  contin- 
ually approximating  higher  mental  or  spiritual  truth. 
•  Desatir,  p.  3.  f  Job,  lii,  13. 
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This  kiad  of  truth  can  never  be  revealed  to  us  by  the  study 
of  inorganic  aggregations  of  the  universe.  The  molar,  molecu- 
lar and  polar  forces,  by  which  they  are  formed,  may  be 
expressed,  so  far  as  science  has  reduced  them  to  order,  by  a 
small  number  of  simply  formulated  laws,  indicative  neither  of 
purpose  nor  intelligence,  when  confined  within  inorganic  limits. 
In  fact,  taking  also  the  organic  world  into  consideration,  we  as 
yet  see  no  reason  wliy  the  number  of  chemical  elements  known 
to  us  should  be  so  large  as  it  is,  and  go  on  increasing  almost 
yearly  with  more  minute  investigation.  To  all  appearance 
the  mechanical  and  vital  structure  of  the  universe  would 
remain  unchanged  if  half  of  them  were  struck  out  of  existence. 

Neither  is  there  any  evidence  of  intelligence  or  design  in  the 
feet  that  the  side  of  the  moon  visible  to  us  exhibits  only  a 
mass  of  volcanoes.  Yet  upon  the  earth,  without  the  volcano 
and  the  earthquake  and  the  elevating  force  of  which  they  are 
the  feeble  indications,  there  would  be  no  permanent  separa- 
tion of  land  and  water ;  consequently  no  progress  in  animal 
and  vegetable  life  beyond  what  is  possible  in  the  ocean.  To 
us,  then,  as  sentient  beings,  the  volcano  and  the  earthquake, 
viewed  from  a  biological  standpoint,  have  a  profouna  sig- 
nificance. 

It  is  indeed  difficult  to  see  in  what  manner  the  student  of 

Sorely  physical  science  is  brought  to  a  knowledge  of  any  evi- 
ences  oi  intelligence  in  the  arrangement  of  the  universe. 
The  poet,  inspired  by  meditating  on  the  immeasurable  abyss 
of  space,  and  the  transcendent  glories  of  the  celestial  orbs,  has 
declared, 

"  The  undevout  astronomer  is  mad." 

And  his  saying  had  a  certain  amount  of  speciousness,  on 
account  of  the  magnitude  of  the  bodies  and  distances  with 
which  the  student  of  the  stars  is  concerned.  This  favorite 
line  is,  however,  only  an  example  of  what  an  excellent  writer 
has  termed  "  the  unconscious  action  of  volition  upon  cre- 
dence," and  it  is  properly  in  the  correlations  of  the  inorganic 
world  that  we  may  hope  to  exhibit,  with  clearness,  the  adapta- 
tions of  plan  prefigured  and  design  executed. 

In  the  methods  and  results  of  investigation,  the  mathema- 
tician differs  from  both  the  physicist  and  the  biologist.  Un- 
confined,  like  the  former,  by  the  few  simple  relations  by  which 
movements  in  the  inorganic  world  are  controlled,  he  may  not 
only  vary  the  form  of  his  analysis,  almost  at  pleasure,  making 
it  more  or  less  transcendental  in  many  directions,  but  he  may 
introduce  factors  or  relations,  apparently  inconceivable  in  real 
existence,  and  then  interpret  them  into  results  quite  as  real  as 
those  of  the  legitimate  calculus  with  which  he  is  working,  but 
lying  outside  of  its  domain. 
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If  biology  can  ever  be  developed  in  such  manner  that  its  re- 
sults may  be  expressed  iu  mathematical  formulie,  it  will  be  the 
pleasing  task  of  the  future  analyat  to  ascertain  the  nature  of 
the  inconceivable  (or  imaginary  as  they  are  termed  in  mathe- 
matics) quaDtitiee  which  must  be  introduced  when  changes  of 
form  or  structure  take  place.  Such  will  be  analytical  raoi' 
phology,  in  its  proper  sense ;  but  it  is  a  science  of  the  future, 
and  will  require  for  its  calculus  a  very  complex  algebra. 

In  the  observation  ot  tbe  habits  of  interior  animals  we  rec- 
ognize many  complications  of  action,  which,  though  directed 
to  the  accomplishment  of  deliniie  purposes,  we  do  not  entirely 
comprehend.     They  are,  in  many  instances,  not  the  result  of 
either  the  experience  of  the  individual,  or  the  education  of  its  , 
parents,  who,  in   low  forma  of  animals,  frequently  die  before  j 
the  batching  of  the  offspring.     These  actions  have  been  grouped  J 
together,  whether  simple  or  complex,  as  directed  by  what  we  J 
are  pleased  to  call  instinct,  as  opposed  to  reason.     Yet  there  is 
every  gradation  between  the  two. 

Among  the  various  races  of  dogs,  tbe  companions  of  mU 
for  unnumbered  centuries,  we  observe  not  only  reasoniiu 
jKiwers  of  a  rather  high  order,  but  also  distinct  traces  of  mow 
sentimonls  similar  to  those  pnaseased  by  our  own  race.  I  wil 
give  no  examples,  for  many  may  be  found  in  books  with  wbioh 
you  are  familiiir.  Actions  evincing  the  same  mental  attributai 
are  also  noticed  in  wild  animals  which  have  been  tame'l.  Yofl 
will  rL'[ily  tli:it  tlicso  qualities  havi?  been  dcvi'luiied  bv  liuiiian 
education  ;  but  not  so,  there  must  have  been  a  latent  capacity 
in  the  brain  to  receive  the  education  and  to  manifest  there- 
suits  by  tbe  modification  of  the  babits.  Now  it  is  because  we 
are  vertebrates,  and  the  animals  of  which  I  have  spoken  are 
vertebrates,  that  we  understand,  though  imperfectly,  their 
mental  processes,  and  can  develop  the  powers  that  are  othe^ 
wise  latent  Could  we  comprehend  ihera  more  fully  we  would 
find,  and  we  do  find  frotn  time  to  time  in  tbe  progress  of  our 
inquiries,  that  what  was  classed  with  instinct  is  really  intel- 
lection. 

When  we  attempt  to  observe  anim.ils  belonging  to  anothw 
sub-kingdom,  Articulata,  for  instance,  such  cases  as  bees,  aalB, 
termites,  etc.,  which  are  built  upon  a  totally  different  plan  of 
structure,  having  no  orgi\n  in  common  with  ourselves,  the 
difficulty  of  interpreting  their  intellectual  processes,  if  they 
perform  any,  is  still  greater.  The  purposes  of  their  actions  we 
can  divine  only  by  their  results.  But  anything  more  exact 
than  their  knowledge  of  the  objects  within  their  scope,  more 
ingenious  than  their  methods  of  using  those  objects,  more  com- 
plex yet  well  devised  than  their  social  and  [jolitical  systems,  it 
la  impossible  to  conceive. 
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We  are  not  warranted  in  assuming  that  these  actions  are  in- 
stinctive, which,  if  performed  by  a  vertebrate,  we  would  call 
rational.  Instead  of  concealing  our  ignorance  under  a  word 
which  thus  used  comes  to  mean  nothing,  let  us  rather  admit 
the  existence  here  of  a  rational  power,  not  only  inferior  to 
ours,  but  also  different 

Thus,  proceeding  from  the  highest  forms  in  each  type  of 
animal  life  to  the  lower,  and  even  down  to  the  lowest,  we  may 
be  prepared  to  advance  the  thesis  that  all  animals  are  intelli- 
gent in  proportion  to  the  ability  of  their  organization  to  mani- 
fest intelligence  to  us,  or  to  each  other ;  that  wherever  there  is 
voluntary  motion  there  is  intelligence,  obscure,  it  may  be,  not 
comprehended  by  us,  but  comprehended  by  the  companions  of 
the  same  low  grade  of  structure. 

However  this  may  be,  1  do  not  intend  to  discuss  the  subject 
at  present,  but  only  wish,  in  connection  with  this  train  of 
thought,  to  offer  two  suggestions. 

The  first  is  that,  by  pursuing  diflFerent  courses  of  investiga- 
tion in  biology,  we  may  be  led  to  opposite  results.  Commenc- 
ing with  the  simplest  forms  of  animal  life,  or  with  the  embryo 
of  the  higher  animals,  it  may  be  very  difficult  to  say  at  what 
point  intelligence  begins  to  manifest  itself;  our  attention  is 
concentrated,  therefore,  upon  those  functions  which  appear  to 
be  the  result  of  purely  mechanical  arrangements,  acted  upon 
by  external  stimuli.  The  animal  becomes  to  our  perception 
an  automaton,  and,  in  fact,  by  exercising  some  of  the  nervous 
organs  last  developed  in  its  growth,  we  can  render  an  adult 
animal  an  automaton,  capable  of  performing  only  those  habit- 
ual actions  to  which  its  Drain,  when  in  perfect  condition,  had 
educated  the  muscles  of  voluntary  motion.  On  the  other  hand, 
commencing  with  the  highest  group  in  each  ty^pe,  and  going 
downward,  either  in  structural  complication,  or  in  age  of  indi- 
vidual, it  is  impossible  to  fix  the  limit  at  which  intelligence 
ceases  to  be  apparent 

I  have  in  this  subject,  as  in  that  of  tracing  the  past  history 
of  our  insects,  in  the  first  part  of  this  address,  preferred  the 
latter  mode  of  investigation :  taking  those  things  which  are 
nearest  to  us  in  time  or  structure,  as  a  basis  for  the  study  of 
those  more  remote. 

The  second  consideration  is,  since  it  is  so  difficult  for  us  to 
understand  the  mental  processes,  whether  rational  or  instinc- 
tive (I  care  not  by  what  name  they  are  called)  of  beings  more 
or  less  similar,  but  inferior  to  ourselves,  we  should  exercise 
great  caution  when  we  have  occasion  to  speak  of  the  (iesigns 
of  One  who  is  infinitely  greater.  Let  us  give  no  place  to  the 
crude  speculations  of  would-be  teleologists,  who  are,  indeed, 
in  great  part  refiited  already  by  the  progress  of  science,  which 
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coutinuallv  exiiiblts  to  us  liigber  aud  more  beautiful  relations 
between  tlie  phenomenon  of  nature  "llian  it  hath  entered  into 
the  miud  of  man  to  conceive,"  Let  not  our  vanity  le^wi  us  to 
believe  tlml  because  God  has  deigned  to  guide  our  steps  a  few 
paces  on  the  road  to  trutb,  we  are  Justified  in  spealfing  as  if 
He  had  talten  us  into  intimate  companionship,  and  inlormed  ua 
ol  all  His  counsels. 

If  I  have  exposed  roj  views  on  these  subjects  to  jou  in  an 
acceptable  manner,  you  will  perceive  that  in  minds  capable  of 
receiving  such  impressions  biology  can  indicate  the  esiateuce 
of  a  creative  or  directive  power,  pwisessing  attributes,  some  of 
which  resemble  our  own,  and  controlling  operations  which  we 
may  feebly  comprehend.  Thus  far  natural  theology,  and  no  , 
farther.  I 

What  then  is  the  strict  relation  of  natural  history  or  biolosy 
to  thiit  great  mass  of  learning  and  influence  which  is  eommoiilT   ! 
called  theology  ;  and  to  that  smaller  mass  of  belief  and  action 
which  is  culled  religion  ? 

Some  exnresa  the  relation  very  briefly,  by  saying  that  sci- 
ence and  religion  are  opposed  to  eauli  other.     Otliors  again  iliat 
they  have  nothing  in  common.     These  expressions  arc  true  of 
certain  daasee  of  minds  :  but  the  greater  number  ol  thinking 
and    educated  jwrsons  sew   that  though    the  ultimate  trutli* 
taught  by  each  are  of  quite  distinct  nature,  and  can  by  U9  ■ 
means  come  in  conflict,  inaamncb  as  they  have  no  point  ia  I 
common,  yet  so  far  ns  these  ttulhs  uro  einboilied  in  human  laa-   1 
guage   iHn'l  iiianipiilitted    liy  human  inliTcst-,  lhc\  h:iM.>  .i  cuni- 
mon   dominion    over  the  soul   of    man.     According    to  the 
method  of  their  government,  they  may  tJien  come  into  col- 
lision, even  as  the  temporal  and  spiritual  sovereigns  ol  Japan 
occasionally  did,  before  the  recent  chuiiges  in  that  country. 

In  answering  the  query  above  proposed,  it  wil!  be  necessary 
to  separate  the  essential  truths  of  religion  from  the  accessories 
of  tradition,  usage,  and  most  of  all,  organizations  and  inter- 
pretations, which  have,  in  the  lapse  of  time,  gathered  around 
the  primitive  or  revealed  truth. 

With  the  latter  the  scientific  man  must  deal  exactly  like 
other  men ;  lie  must  take  it,  or  reject  it,  according  to  bis  spirit- 
ual gifls,  but  he  must  not,  wlLiit.ever  be  his  personal  views, 
discuss  it  or  assail  it  as  a  man  of  science,  for  witnin  his  domain 
of  investigation  it  does  not  belong. 

With  regard  to  the  accessories  of  traditions,  interpret-! tions, 
etc.,  our  answer  may  be  clearer  when  we  have  briefly  reviewed 
some  recent  events  in  what  has  been  written  about  as  the  Con- 
flict of  Religion  and  Science.  Some  centuries  ago,  great  theo- 
logical disgust  was  produced  by  the  announcement  .that  the 
sun  and  not  the  earth  was  the  center  of  the  planetary  system. 
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A  few  decades  ago  profound  dissatisfaction  was  shown  that  the 
evidence  of  organic  life  on  the  planet  was  very  ancient.  Re- 
cently some  annoyance  has  been  exhibited  because  human 
remains  have  been  found  in  situations  where  they  ought  not  to 
have  l)een,  according  to  popularly  received  interpretation ;  and 
yet  more  recently  much  apprehension  has  been  felt  at  the  pos- 
sible derivation  of  man  from  some  inferior  organism ;  an 
hypothesis  framed  simply  because  in  the  present  condition  of 
intellectual  advancement  no  other  can  be  suggested. 

Yet  all  these  facts,  but  the  last,  which  still  is  an  opinion, 
have  been  accepted,  after  more  or  less  bitter  controversy  on 
both  sides,  and  the  fountain  of  spiritual  truth  remains  un- 
clouded and  undiminished.  New  interpretations  for  the  sacred 
texts,  supposed  to  be  in  conflict  with  the  scientific  facts,  have 
been  sought  and  found  without  difficulty.  These  much  feared 
facts  have,  moreover,  given  some  of  the  strongest  and  most 
convincing  illustrations  to  modern  exhortation  and  religious 
instruction. 

Thus,  then,  we  see  that  the  influence  of  science  upon  religion 
has  been  beneficial.  Scholastic  interpretations,  founaed  upon  im- 
perfect knowledge,  or  no  knowledge,  but  mere  guess,  have  been 
replaced  by  sound  criticisms  of  the  texts,  and  their  exegesis  in 
accordance  with  the  times  and  circumstances  for  which  they 
were  written. 

It  must  be  conceded  by  fair  minded  men  of  both  sides  that 
these  controversies  were  carried  on  at  times  with  a  rudeness  of 
expression  and  bitterness  of  feeling  now  abhorrent  to  our 
usages.  The  intellectual  wars  of  those  days  partook  of  the 
brutality  of  physical  war,  and  the  horrors  of  the  latter,  as  you 
know,  have  V>een  ameliorated  only  within  a  very  few  years. 

I  fear  that  the  unhappy  spirit  of  contention  still  survives, 
and  that  there  are  yet  a  few  who  fight  for  victory  rather  than  for 
truth.  The  deceptive  spirit  of  Voltaire  still  buds  forth  occa- 
sionally ;  he,  who,  as  you  remember,  disputed  the  organic 
nature  of  fossil  shells,  because  in  those  days  of  schoolmen  their 
occurrence  on  mountains  would  be  used  by  others  as  a  proof  of 
a  universal  Noachian  deluge.  The  power  of  such  spirits  is 
fortunately  gone  for  any  potent  influence  for  evil,  gone  with  the 
equally  obstructive  influence  of  the  scholastics  with  whom  they 
formerly  contended. 

Since  then  there  is  no  occasion  for  strict  science  and  pure  re- 
ligion to  be  in  conflict,  how  shall  the  peace  be  kept  between 
them  ?  By  toleration  and  patience.  Toleration  toward  those 
who  believe  less  than  we  do,  in  the  hope  that  they,  by  cultiva- 
tion or  inheritance  of  aesthetic  perception,  will  be  prepared  to 
accept  something  more  than  matter  and  energy  in  the  universe, 
and  to  believe  that  vitality  is  not  altogether  undirected  colloid 
chemistry. 
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Toleratiou  also  toward  those  who,  on  what  we  think  misun- 
derstood or  insufficient  evidence  demand  njore  iban  we  are  pre- 
pared to  admit,  in  the  hope  that  they  will  revise  additional  l 
texts  which  seem  to  conflict,  or  may  hereafter  conflict,  widi 
facts  deduced  from  actual  siudj  of  nature,  and  thus  prepare 
their  minds  for  the  reception  of  such  truths  as  may  be  dia-  I 
covered,  without  embittered  discussions.  ' 

Patience,  too,  must  be  counseled,  for  much  delay  will  ensoe   | 
before  this  desired  result  is  arrived  at ;  patience  under  attack, 
patience  under  misrepresentation,  but  never  coutrovorsy. 

Thus  will  be  hastened  the  time  when  the  glorious,  all-suffi- 
cient spiritual  light,  which  though  given  through  another  race, 
we  hiive  adopted  as  our  own,  shall  shine  with  its  pristine  purity, 
freed  from  the  incrustations  with  which  it  has  been  obscured  by 
the  vanity  of  partial  knowledge  and  the  temporary  contriv- 
ances of  fiuman  polity. 

So,  too,  by  freely  extended  scientific  culture,  may  we  hope 
that  the  infinitely  tnicker  and  grosser  superstitions  and  corrup- 
tioas  will  be  removed,  which  greater  age  and  more  deapotie 
governraenis  have  accumulatwl  around  the  less  brilliaDl 
though  important  religions  of  our  Asiatic  Aryan  relatives. 
These  accretions  being  destroyed,  the  principal  difficulty  to  the 
reception  by  those  uatious  of  higher  spiritual  truths  will  be 
obviated,  and  the  intelligent  Hindoo  or  Persian  will  not  be  I 
tardy  in  recognizing,  in  the  pure  life  and  elevated  doctrine  of  * 
thf  piiicere  Christian,  iiii  iiWdition  to  imil  lullcr  expression  of 
religious  precepts  with  which  he  is  familiar.  In  this  manner 
alone  may  be  realized  the  hope  of  the  philosopher,  the  dream 
of  the  poet,  and  the  expectation  of  ihe  theologian — a  universal 
science,  and  a  universal  religion,  co-operating  harmouiously  for 
the  perfection  of  man  and  the  glory  of  his  Creator. 


Art.  SXXIV  — On  the  Temperature  attainable  by  Rock-crushing^ 
and  its  Consequences  ,■*  by  Robert  Mallet,  F.RS. 

In  developing  the  theory  of  volcanic  heat  and  energj'  em- 
braced in  his  paper  "On  the  Nature  and  Origin  of  Volcanic 
Heat  and  Enei^y  "  (Phil.  Trans.,  Part  I,  1873),  the  main  object 
of  the  author  was  to  prove  that  the  annual  work  of  secular 
contraction  in  our  globe,  when  transformed  into  heat,  was  more 
than  adequate  for  the  supply  of  volcanic  activity  existing  upon 
our  planet  While  indicating  generally  the  circumstances 
which  must  attend  as  results  of  the  descent  of  the  exterior  shell 
'From  the  PbUosophical  MagaziDe  for  July,  ISTE. 
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upon  the  more  rapidly  contracting  nucleus,  it  was  not  necessary 
to  his  argument  to  follow  into  detail  the  mechanism  of  local 
dislocation  and  crushing  due  to  such  descent.  Nor  would  the 
limits  of  his  paper  admit  of  his  entering  into  much  detail  as  to 
the  circumstances  attending  subterranean  dislocation  and  crush- 
ing of  rocky  matter,  or  pointing  out  how  some  of  these  must 
greatly  tend  to  exalt  the  temperatures  due  to  the  transforma- 
tion of  the  mechanical  work  locally  dona  It  was  necessary  to 
a  truthful  examination  of  the  question  whether  or  not  the 
annual  supply  of  heat  transformed  from  the  work  of  secular 
contraction  were  sufficient  to  meet  the  demands  of  existing 
volcanic  action,  that  he  should  not  overrate  the  work  so 
transformed  ;  and  accordingly,  in  determining  by  experimemt  a 
measure  for  the  amount  of  that  work,  the  author  viewed  the 
work  of  crushing  of  unconfined  or  unsupported  masses  alone, 
as  the  source  of  heat,  this  method  being  that  ordy  which  could 
aflbrd  perfectly  trustworthy  experimental  results.  He  paid  no 
regard  to  the  additional  work  that  must  attend  the  collision 
and  friction  of  already  crushed  masses  in  the  further  progress 
of  their  deformation  and  forced  transport  to  points  more  or  less 
distant  from  those  at  which  the  crushing  had  taken  placa 
The  work  of  crushing  in  free  air  was  capable  of  rigid  determin- 
ation ;  the  work  of  subsequent  deformation  and  transportation 
can  only  admit  of  estimation  upon  assumed  data,  and  these 
necessarily  of  a  somewhat  arbitrary  character,  seeing  how  little 
we  know  accurately  of  the  nature  and  disposition  of  the  rocky 
materials  of  our  earth's  crust,  except  at  the  most  inconsiderable 
depths  from  its  surface.  Nor  were  any  of  the  circumstances 
pointed  out  by  which  high  temperatures  are  capable  of  being 
attained  locally  in  rocky  masses  crushed  beneath  our  surface 
and  which  we  must  assume  as  those  actually  occurring  in 
nature.  The  writer's  object  here  is  to  point  out,  1st,  tliat, 
taking  the  annual  supply  of  heat  from  transformed  work  of 
contraction,  by  experiment  in  the  way  he  has  done,  the  result, 
though  more  than  sufficient  to  sustain  his  theory,  affi^rds  alone 
no  complete  measure  of  the  highest  temperature  that  may 
through  its  means  be  locally  developed  ;  2naly,  to  answer  some 
doubts  which  have  been  raised  as  to  whether  the  temj)erature 
to  which  subterranean  rocky  masses  can  become  raised  by  the 
heat  evolved  in  their  crushing  and  transportation  of  particles 
can  be  sufficient  to  bring  more  or  less  of  these  at  such  foci 
of  crushing  and  dislocation  to  the  fusing-point  of  such  mate- 
rials, which  the  author  in  his  original  paper  assumes  to  be 
2000°  Fahr. 

Professor  Hilgard,   occupying  the  chair  of  geology  in    the 
University  of  Michigan,  U.  S.,  in  an  able  paper  published  in 
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the  American  Journal  of  Science,  vol.  vii,  June,  1871,*  bas,  ia 
terms  aa  clear  as  they  are  courteous,  pointed  out  the  facunain 
the  author's  original  paper  in  the  following  passage ; — 

"  One  point,  however,  must  strike  every  reader  of  the  orig- 
inal memoir,  viz:  the  preeminence  given  bv  Mallet  to  tie 
crushiug  of  solid  rock  as  the  niejins  of  pixxlucing  heat  and 
fusion.  One  would  naturally  look  to  the  results  of  hi3  experi- 
menLs  on  this  subject  for  the  pi-oof  of  the  efficiency  of  lliis 
agency.  But  we  find  that  the  maximum  temperature  resulting 
from  tlie  crushing  to  powder  of  the  hardest  rock  is  somethiog 
over  217'  Fahr.  This,  then,  represents  the  maximum  incre- 
ment of  temperature  that  can  be  rendered  efficient  toward  the 
fusing  of  rocks  by  the  crushing  process  under  the  most  favor- 
able circumstances,  viz :  upon  the  auppoeitioD  that  it  takes  place 
instautaneoualy,  or  under  such  cireumstances  that  the  heat 
cannot  be  conducted  away,  and,  furtlier,  that  the  resistance  of 
the  rock  has  not  been  materially  diminished  by  the  downward 
increase  of  hypogeal  temperature.  At  the  most  moderate 
depths  at  which  volcanic  phenomena  can  be  supposed  to 
originate  the  last- mentioned  factor  must  exert  a  Very  consider- 
able influence,  reducing  materially  the  available  heat-increraenL 
Hence  the  numerical  results  of  Mallet's  laborious  experiments 
on  rock -crushing,  however  interesting  and  useful  as  aa'ordingi 
definite  measure  of  the  thermal  eftecte  producible  by  this 
means,  yet  fail  to  carry  conviction  as  to  the  efficacy  of  tbia 
particular  modus  operandi  in  reducing  large  mitsses  of  soli^i 
rock  to  fusion,  unless  e.ssentiaily  suiiplenieiiled  by  friction,  noi 
so  much  of  rock  walls  against  each  other,  but  more  probably 
by  the  heat  produced  within  more  or  less  comminuted  detritd 
or  igneoplanlic  masses  by  violent  pressure  and  deformation. 

"It  may  be  doubtful  what  would  be  the  physical  and 
thermal  eflect  of  enormously  great  pressure  upon  rock  powder 
such  Jis  was  produced  in  Mallet's  experiments;  but  it  would 
seem  that  if  made  to  yield,  the  frictional  effect  must  produce 
very  high  temperatures.  A  fortiori,  solid  detrital  masses  of 
variously  sized  fragments  intermingled  (such  as,  rather  than 
powder,  would  be  likely  to  result  from  steady  pressure),  yield- 
ing rapidly  under  great  pressures,  might,  under  the  combined 
influence  of  friction  and  rack-a-ushing,  well  be  supposed  to  reach 
the  temperature  of  fusion,  which  a  simple  crushing  of  a  solid 
mass  by  pressure  would  have  failed  to  produce.  Mallet  men- 
tions the  probable  influence  of  friction  and  of  the  squeezing  of 
igneoplaatic  masses,  hut  does  not  attach  to  these  agencies  sucb 
importance  as  they  seem  to  me  to  deserve. 

■'Of  the  complex  thermal  efl'ects  of  tlie  movements  of 
•  PML  Mag.,  July,  18T4,  p.  41. 
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detrital  masses  under  great  pressure  Mallet's  figures  of  course 
offer  no  measure  whatsoever ;  nor  is  this,  or  even  the  thermal 
coefficients  resulting  from  his  rock-crushing  experiments,  at 
all  necessary  to  the  establishment  of  the  postulates  of  his 
theory." 

Subsequently  the  Kev.  O.  Fisher,  in  a  paper  read  before  the 
Geological  Society  of  London,  May  12,  1875,  entitled  "Re- 
marks upon  Mr.  Mallet's  Theory  of  Volcanic  Energy,*'  has 
repeated  the  observations  of  Professor  Hilgard,  and  extended 
his  objections  to  the  author's  theory  in  general  in  a  way  which 
appears  not  warranted.  It  will  be  sufficient  here  to  quote  the 
following  from  Mr.  Fisher's  paper: — "  Indeed  the  form  in  which 
the  objection  to  Mr.  Mallet's  reasoning  suggested  itself  to  my 
mind  on  first  reading  his  paper  was  simply  this.  If  crushing 
the  rocks  can  induce  fusion,  then  the  cubes  experimented  upon 
ought  to  have  been  fused  in  the  crushing ;  and  I  still  adhere 
to  this  simple  mode  of  expressing  my  objection."  Again  : — 
"  He  consiaers  that  the  heat  so  developed  may  be  localized, 
and  that  the  heat  so  developed  by  crushing,  say  10  cubic  miles  of 
rock,  may  fuse  1  cubic  mile.  But  I  ask  why  so  ?  The  work  is 
equally  aistributed  throughout ;  why  should  not  the  least  be 
so  also?  Or  if  not,  what  determines  the  localization?  For 
example,  suppose  a  horizontal  column  10  miles  in  length  and  1 
in  sectional  area  to  be  crushed  by  pressure  applied  at  its  ends, 
which  of  the  10  cubic  miles  is  the  one  to  be  fused?  But  if  no 
cause  can  assign  one  more  than  another,  it  is  clear  that  they 
will  all  be  heated  by  170°  and  none  of  them  fused." 

If  a  cube  of  rock,  which  in  free  air  is  found  to  crush  under  a 
certain  pressure,  be  imagined  situated  deep  within  a  mass  of 
similar  rocks  and  there  crushed,  it  does  not  admit  of  dispute 
that  the  work  necessary  to  effect  crushing  must  be  largely 
increased ;  the  particles  of  the  cube  and  the  entire  mass  of  sur- 
rounding rocks  are  under  the  insistent  pressure  of  the  superin- 
cumbent rock  in  a  state  of  elastic  equilibrium.  It  follows, 
therefore,  that  the  pressures  of  the  surrounding  rock  produce 
the  same  effect  upon  the  cube  as  regards  resistance  to  crushing 
as  if  they  were  cohesive  forces  acting  within  the  cube ;  and  the 
work  necessary  to  crush  the  cube  by  its  finally  giving  way,  in 
whatever  direction  this  encastremeyd  by  pressure  may  be  leasts 
will  be  increased  over  that  which  would  crush  it  in  free  air 
nearly  in  the  ratio  in  which  the  imaginary  cube  is  exposed  to 
external  pressure  greater  than  that  in  air.  Thus,  if  the  cube  of 
Guernsey  granite  (No.  li,  Table  I,  Phil.  Trans.,  part  1,  1873, 
p.  186)  which  required  4,336,712  lbs.  per  square  foot  to  crush 
It  in  air,  equivalent  to  a  superincumbent  column  of  the  same 
rock  of  the  mean  specific  gravity  2*858,  or  weighing  178*3392 
lbs.  per  cubic  foot,  be  supposed  situated  at  a  depth  of  ten  to 
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twenty  statute  miles,  it  will  require  rather  more  than  2-14,  or,  at 
twenty  miles,  4'28  timea  aa  much  pressure  unoc  two  opposite 
faces  to  crush  it  that  it  did  when  in  air ;  and  if  we  assume  the 
displacement  of  the  crushed  particles  after  crushing  to  be  the 
same  as  in  the  case  of  the  cube  crushed  in  air,  then  the 
work  and  the  heat  dae  to  its  tranafoi-mation  will  be  also  2'14, 
or  4'2ti  times  as  great.  And,  as  in  the  case  o£  the  cube  crushed 
in  air  the  heat  developed  was  sufficient  to  fuse  at  (at  2000" 
Fahr.)  0-108  of  its  own  volume,  or,  in  other  words,  the  crush- 
ing of  10  cubic  feet  of  the  rock  would  be  required  to  raise  to 
that  point  one  cubic  foot,  then  in  the  case  of  the  imaginary 
cube  situated  at  the  depth  often  miles  enough  heat  would  be 
evolved  by  the  work  of  crushing  each  cubic  foot  to  fuse  0'23! 
cubic  foot,  or,  at  twenty  miles,  to  fuse  0462  cubic  foot  of  the 
same  rock,  or  nearly  half  the  volume  crushed, — and  this  assum- 
ing that  the  initial  temperature  of  the  rock  at  10  or  20  railea 
depth  was  only  57°  Faur.  as  in  the  author's  exfieriments, 
instead  of  from  500°  to  1000'  Fahr.  or  more  as  it  may  be  at  10 
to  20  miles  deptli.  Therefore,  under  the  pressure  due  to  n 
depth  of  20  miles  and  an  initial  temperature  of  10<10°  Fahr., 
the  lieat  developed  by  the  work  of  crushing  each  cubic  foot  of 
rock  will  be  sufficient  to  fuse  its  own  voluraa  Thus  also  if  we 
assume  the  fusing-point  of  tlie  rocks  not  to  be  2000°  Fahr.,  ai 
indicated  by  the  author's  experimeatB  on  the  cooling  of  slaga, 
but  considerobly  higher,  say  2500°  or  more,  we  have  still  a 
sufficient  supply  of  heat  due  to  crushing  idonc  t<>  bring  O'S  of 
the  entire  volume  to  the  fusing-jioint. 

These  considerations,  apart  from  all  others  yet  ti>  be  adverted 
to,  appear  fully  sufficient  to  refute  the  Rev.  0.  Fisher's  first  ob- 
jection above  quoted;  indeed  the  statement  that  if  under  any 
circumstances  and  in  the  ntck-masses  of  nature  "crushing  can 
induce  fusion,  then  the  cubes  experimented  upon  ought  to  have 
been  fused  in  the  crushing,"  seems  as  unsupportable  aa  it 
would  be  to  affirm  that  no  heat  is  developed  by  the  slow  oxida- 
tion {eremacansis)  into  water  aud  carbonic  acid  of  a  pound  of 
wood,  which  when  burned  develops  a  well-known  amount  of 
heat. 

The  depths  above  assumed  do  not  widely  differ  from  those 
at  which  the  foci  of  earthquakes  have  been  found  by  the  author 
(Report  on  Ne.ipolitan  Earthquake)  in  1857,  and  by  others 
since  that  time,  and  which  may  be  presumed  to  indicate  in 
some  degree  the  possible  depth  of  volcanic  activity. 

The  writer  now  proceeds  to  reply  to  the  second  objection  of 
the  Rev.  O.  Fisher  as  above  quoted,  which  appears  to  him 
based  entirely  on  a  mificoneeption  of  the  physical  conditions 
involved.  Let  us  consider  wliat  will  happen  in  the  case  of  a 
prism  or  column  of  rock  crushed  against  the  face  of  an  uuyield- 
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ing  mass.  If  the  prismatic  mass  be  not  homogeneous  through- 
out, crushing  will  commence  at  the  weakest  place;  if  it  be 
perfectly  homogeneous,  crushing  will  commence  and  continue 
where  the  prism  is  in  contact  with  a  fixed  mass,  and  that 
whether  the  prism  be  crushed  at  one  or  both  ends — ^because  it 
is  at  such  surface  of  contact  that  the  compression  of  the 
particles  of  the  prism  is  greatest,  and  where  therefore  the 
elastic  limit  of  tneir  cohesion  is  first  and  successively  over- 

Eassed.  This  may  be  seen  illustrated  in  the  stonework  of 
uildings  the  material  of  which  is  overloaded,  where  crushing 
or  spalling  off  of  the  ashlar  stones  only  occurs  at  and  near  the 
joint*  In  either  case,  whether  the  prism  be  homogeneous  or 
not,  the  crushing  must  be  localized  either  to  the  end  or  ends  of 
the  prism,  or  to  the  plane  of  weakness  where  it  first  yields,  nnd 
which   then    becomes  the  crushing  surfaces  of  two  opposed 

t)risms.  It  is  these  physical  conditions  which  "  determine  the 
ocalization"  of  crushing  in  the  prism,  and  which  conditions 
have  been  disregarded  in  the  Rev.  O.  Fisher's  objection.  Let 
us  now  consider  the  subsequent  effects  of  the  successive  crush- 
ing of  a  column  of  prismatic  mass  of  rock,  one  extremity  of 
which  is  continually  urged  against  the  face  of  a  fixed  mass  of 
rock  which  does  not  yield,  a  case  which  approximates  to  that 
which  most  frequently  occurs  in  nature,  and  which,  to  fix  our 
ideas,  we  may  suppose  presents  a  face  for  crushing  one  square 
foot;  and  being  continually  urged  forward,  and  the  pressure 
being  greatest  where  the  pressing  column  comes  into  contact 
with  the  fixed  mass  of  rock,  the  extremity  of  the  column  sup- 
posed homogeneous,  or  the  parts  adjacent  thereto,  are  continu- 
ally crushed  by  a  succession  of  per  saltum  movements.  The 
first  cubic  foot  of  the  column  that  is  crushed  has  its  tempera- 
ture raised,  let  us  suppose,  by  the  minimum  of  217^.  The 
crushed  fragments  at  this  temperature  are  pushed  aside  by  the 
advancing  column,  whose  extremity  is  thus  surrounded  by 
crushed  materials  at  a  temperature  of  217°,  and  the  second 
foot  in  length  of  the  column  becomes  crushed.  But  the 
material  of  this  second  cubic  foot  is  at  a  higher  temperature 
before  it  is  crushed  than  was  the  first  cubic  foot ;  so  that  the 
heat  due  to  the  transformed  work  of  crushing  of  each  succes- 
sive cubic  foot  of  rock  raises  its  temperature  to  a  higher  point 
than  that  of  the  preceding  one,  because  each  successive  cubic 
foot  at  the  instant  before  crushing  is  at  a  temperature  already 
higher  than  the  preceding  ones,  resulting  from  the  heat  taken 
up  by  the  uncrushed  column  from  the  hotter  portions  of 
material    surrounding   it   that   have   already  been    heated   by 

*  See  also  E.  HodgkinsoD's  experiments  ou  the  directions  of  fracture  of  crushed 
material,  Brit  Assoc.  Heport,  vol.  vi ;  and  Tredgold  on  Cast  Iron,  bj  Hodgkinson, 
part  2,  p.  319,  and  plate  1. 


fi6S      JR.  Afallel — Temperature  attainable  by  Rock-cnahinft.     ^"^ 

crushing;  so  that,  if  T  be  the  temperature  produced  in  the 
first  cubic  foot  crushed,  and  (  be  the  temperature  of  the  crushed 
material  whieli  communicates  a  portion  ol'its  heat  to  the  next 
cubic  foot  crushed,  the  temperatures  of  successive  cubic  feet 
crushed  may  be  illustrated  by  some  such  series  as  tbe  follow- 
ing:— 

Cubic  teet  cTmhed. 


We  have  here  supposed  the  column  crushed  at  atmospheric 
' •  hut  if  crufihetl  under  an  insistent  column  of  20  miles 


then  the  lempcratnre  T  would  be  4-28  times  2  17''=928°,  aniJ 
the  subsequent  temperatures  correspondingly  increased. 

No  limit  arises  to  this  continual  augnienCation  of  temperature 
while  the  rock  retains  its  rigidity  :  after  that  has  been  seriously 
impuircd  or  lost,  any  furtlier  exaltation  of  temperature  apart 
from  the  detrusion  or  transport  of  fragmentary  matter,  as  here- 
after referred  to,  becomes  dependent  upon  the  deformation 
ami  detrusion  of  a  more  or  less  plastic  mass.  It  is  well  a.'^ei- 
tained,  however,  by  observation  on  a  great  s^caie,  that  gjauite 
remains  rigid  at  a  temperature  nearly  approaching  the  soften 
ing  point  of  cast  iron  ;*  so  that  a  Itirge  ran^  of  rigidiiy  must 
exist  for  tbe  exaltation  of  its  temperature  m  the  way  above 
suj^gcfted ;  and  i:i  the  state  of  aggregation  which  we  are  wur- 
rante<l  in  supposing  rocky  masses  to  exist  in  at  con.-^iilerahk 
depths,  it  is  probable  that  this  range  of  rigidity  would  be  even 
further  extended  than  in  the  case  of  granites  found  at  or  ne-ar 
the  present  surface  of  our  globe. 

There  is  a  close  analogy  between  the  conditions  of  gradual 
exaltation  of  temperature  above  sketched,  and  those  by  which 
aerolites,  flying  at  an  immense  velocity  thmugh  our  atmosphere, 
are  heated  from  the  temperature  of  the  stellar  spaces  to  that  of 
incandesencc  or  even  fusion  of  those  bodies.  The  aerolite, 
which,  according  to  Schiaparelli,  may  in  some  instances  be  forced 
through  our  atmosphere  with  a  relative  velocity  exceeding  3.")00 
feet  per  second  (one  enormously  exceeding  that  at  which  air  can 
rush  into  a  vacuum),  compres,ses  the  stnitum  of  air  iinmedi.ilelv 
in  advance  in  almost  the  same  manner  as  if  at  the  first  instant  of 
contact  the  air  were  a  rigid  body.  Tbe  temperature  developed 
is  greater  as  ihe  velocity  of  compression  is  so,  ami  as  the  viilurne 


*  The  obserrations  upon  which  these  statemenla  are  touoded  have  been  made 
titer  variouB  great  cooflBgriitioDa  of  elores  or  wnrehousea  at  Loodoa,  Liverpoal, 
and  Dublin,  into  the  construttion  of  whioli  granite  bloclis  and  oust  iron  in  (.vliiinDS. 
girders,  Ac.,  iargely  entered.  The  nast  iron  wbb  either  melted  or  Boftened  to  the 
coDsiatence  of  eoap;  the  granite  tieated  to  liku  temperature,  except  being  B]>ht  ia 
Tarioua  directiooa,  was  found  unaltered,  except  more  or  less  in  color,  after  liariiig 
been  again  oooled. 
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Dmpressed  is  less;  the  most  highly  heated  air  is  therefore  the 
:ratum  directly  in  contact  at  any  instant  with  the  stone ;  and 
]e  latter  licks  up  more  or  less  of  the  beat  as  it  passes  through 
succession  of  such  compressed  strata,  and  so  receives  continual 
^cessions  of  heat  until  the  temperature  of  the  meteoric  stone 
self  reaches  the  limit  given  by  tnatof  the  stratum  of  compressed 
ir  in  immediate  contact  with  it  at  any  instant  If  a  oody  as 
lobile  and  compressible  as  air  can  thus  by  sufficiently  rapid 
impression  .be  raised  above  the  temperature  of  incandescence, 
e  may  readily  conceive  how  great  an  exaltation  of  temperature 
lay  be  produced  in  the  rigid  materials  of  our  earth's  crust 
hen  exposed  to  a  pressure  which  may  be  viewed  as  limitless 
I  reference  to  the  resistance  opposed  to  it,  and  which,  in  con- 
Hjuence  of  the  conditions  of  elastic  resilience  hereafter  referred 
),  may  give  rise  to  motion  and  crushing  with  velocities  even 
sceeding  those  with  which  aerolites  traverse  our  atmosphere. 

The  well-known  experiment  of  cutting  a  hard  steel  file  in  two 
y  the  rapid  rotation  of  a  thin  disk  of  soft  sheet  iron  pressed 
Tainst  it  is  another  example.  The  heat  developed  at  the  work- 
ig-point,  so  far  as  it  is  communicated  to  the  disk,  is  rapidly 
ime<l  off  and  dissipated  by  its  rotation,  and  it  thus  remains 
3ol  enough  to  be  touched  by  the  hand,  although  the  heat  de- 
eloped  by  it  and  accumulated  at  and  near  the  working-point 
1  the  file  is  sufficient  to  raise  that  to  the  temperature  at  which 
ast  steel  becomes  softened  and  approaches  fusion. 

The  cutting  of  steel  railway  bars  across  when  at  a  very  low 
3d  heat  by  a  rapidly  revolving  circular  saw,  which  revolves 
artially  immersed  in  cold  water,  and  from  whose  action  a  tor- 
3nt  of  incandescent  fragments  of  steel  is  discharged,  is  a  like 
use. 

Besides  the  heat  transformed  from  the  work  of  compression 
nd  crushing,  a  large  amount  of  heat  must  also  be  generally 
roduced  by  transformation  of  the  work  expended  in  friction 
nd  detrusion.  No  experiments  have  as  yet,  to  the  author's 
nowledge,  been  made  upon  the  amount  of  heat  developable  in 
•agmentary  pulverulent  masses,  such  as  sand,  by  the  forcible 
"ansposition  of  more  or  less  of  the  particles ;  nor  do  we  know 
^ith  certainty  the  conditions  under  which  external  mechanical 
ressure  is  transmitted  through  sand  or  like  discontinuous  mat- 
?r.  As  in  rigid  solids  exposed  to  unequal  mechanical  pressures 
lere  exist  planes  or  surfaces  within  the  mass  such  as  have 
een  denominated  by  Moseley  **  planes  of  easiest  shearing,"  or 
liding,  so  in  masses  of  pulverulent  matter,  whatever  be  the 
bape  or  size  of  the  particles,  provided  these  be  small  in  relation 
)  tne  whole  mass,  and  their  mutual  adhesion  (if  any)  small  also, 
ich  planes  must  by  unequal  mechanical  pressure  be  brought 
ito  existence.     Along  any  such  plane  we  may  imagine  the 
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sand  or  other  jiulvemleiit  matter  forced  to  move  over  itddf  in 
opposite  directions  at  opposite  aides  of  tlie  plane ;  that  is  to  say. 
we  may  suppose  the  sand  forced  along  sueh  a  plane  mach  in  tne 
same  nay  ihut  a  maas  of  sandstone  or  of  gi-anite  would  he  forced 
along  such  a  shearing  plane  as  had  been  pro'luced  in  it  previouslj 
by  mechanical  pressure.  If  this  reasoning  be  admitted,  we  moai 
suppose  that  heat  would  be  developed  along  such  a  plane  and 
at  short  distances  from  it  in  a  way  more  or  lesa  analogous  to 
that  produced  by  forcing  one  rough  surface  of  stoncover  another. 
What  the  coefficient  of  friction  m  this  case  would  be  can  only 
be  dett-rtnined  by  ex|jeriment ;  but  we  may  juslitiably  conclude 
that  the  amount  of  friction  per  unit  of  surface  would  increase 
proportionately  to  the  pressure  applied  externally  to  the  entire 
mass — exposed  to  more  or  less  of  which,  motion  at  any  such 
surface  of  friction  must  lake  place.  Coulomb,  Morin,  and 
others  have  found  the  friction  of  some  aortjs  of  rough  stone 
npou  other  rough  stoue  to  reach  ae  much  as  tbree-fonrths  the 
pressure;  and  should  this  coefficient  increase  pro  portion  atelj 
under  the  enormous  pressures  to  which  a  discontinuous  maasal 
several  miles  depth  may  be  subjected,  we  can  readily  see  that 
the  transformed  heat  of  friction  produced  by  internal  move- 
ments taking  place  in  such  materials  after  crushing  has  occurred, 
must  be  the  source  of  a  large  amount  of  heat  over  and  above 
that  originaUy  dan  to  the  crushing  itself.  Thus,  for  exum^  J 
if  we  assume  a  surface  of  such  disinlegnited  mnlerial  slidiBg 
over  a  siznilar  surfuoi',  or  over  !i  rough  sLirfaee  i.if  coherent  t-xV. 
and  under  the  pressure  of  ten  miles  of  rock  of  the  sjtecilic 
gravity  of  granite,  at  the  rate  of  one  foot  per  second,  anci  if  we 
take  the  coefficient  of  friction  ns  low  as  0'5,  we  have  4,326,600 
foot-pounds  of  frictioual  work  per  second,  which,  divided  bi 
J  (=772),  gives  5004  units  of  heat  evolved  per  second  from 
each  sijuare  foot  of  surface;  and  to  this  development  there  is 
no  limit  while  the  circumstances  continue  the  same,  except  thai 
of  tlie  distance  that  one  surface  is  forced  over  the  other.  And 
great  as  is  this  evolution  of  heat  under  such  enormous  pressures, 
it  would  be  further  increased  in  the  event  of  the  fragmentary- 
parti(-le3  being  heated  so  as  to  present  incipient  vist.'03ity  of 
surface  and  more  or  less  of  mutual  agelutination. 

Tcuipci-iiture  with  respwt  to  any  given  solid  material  is  de- 
peuilout  upon  tin'  units  of  heat  present  in  a  unit  of  mass  or  of 
vohinie  of  the  suK«tance.  If  for  the  same  total  heat  we  dimia- 
isli  the  mass  or  volume,  the  temperature  is  jiroportionately  in- 
oivascd.  When  the  materiid  is  surrounded  by  matter  capahle 
of  carrying  off  heat  by  conduction,  or  evection,  or  radiatiou. 
and  the  hc:it  is  evolved  within  the  mass  by  work  done  upon  it, 
tlii'U  another  condition,  th.it  of  time,  lias'  to  be  taken  into  ac- 
count :  for  the  shorter  the  time  within  which  a  given  amountof 
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heat  due  to  transformation  of  work  is  evolved  within  the  unit 
of  mass,  the  less  of  that  total  is  dissipated  by  conduction,  &c. 

A  familiar  example  of  this  is  every  day  seen  in  the  light  and 
heat  elicited  by  abrasive  friction,  or  collision  between  hard 
bodies.  When  two  lumps  of  granite  or  other  hard  stone  are 
struck  together,  heat  and  light  are  instantly  evolved  at  the 
small  surface  of  contact,  where  the  material  of  one  or  both 
masses  is  crushed.  The  work  done  may  be  but  that  of  the 
crushing  of  a  fraction  of  a  grain  of  the  stone ;  but  it  is  great 
in  reference  to  the  extremely  brief  instant  of  time  during  which 
the  work  is  performed :  the  crushed  particles  are  raised  to  a 
temperature  of  luminosity  for  a  brief  moment  because  there  is 
not  time  for  the  surrounding  surfaces  of  the  cold  stone  to  carry 
oflF  the  heat  evolved  by  conduction,  though  the  dissipation  of 
heat  thus  produced  is  such  that  the  luminosity  again  instantly 
disappears.  The  temperature  at  the  crushing-point  is  greater 
as  the  work  done  in  a  unit  of  time  and  upon  a  given  weight  of 
the  material  is  greater.  That  the  temperature  capable  of  being 
thus  produced  approaches  that  of  the  fusing-point  of  steel,  is 
of  a  gun-lock  by  the  flint  In  the  case  of  small  masses  of  rock, 
evident  from  the  phenomenon  of  a  spark  struck  from  the  steel 
such  as  the  IJ-inch  cubes  of  the  author's  experiments,  crushed 
between  two  opposite  surfaces  of  steel,  the  actual  temperature 
of  the  crushed  particles  can  never  be  found  to  reacii  that  due 
to  the  work  of  crushing ;  for  the  heat  of  relatively  small  mass 
of  the  crushed  cube  in  close  contact  with  far  larger  masses  of 
cold  steel  of  high  conductivity  is  carried  off  almost  as  fast  as 
it  is  evolved  ;  and  as  the  total  amount  of  heat  evolved  from  the 
crushing  of  such  a  cube  of  the  hardest  rock  experimented  upon 
by  the  author  (namely,  number  12,  Table  I,  Phil.  Trans.,  part  1, 
1873,  p.  186)  could  raise  its  own  mass  only  through  217°,  if  the 
temperature  of  fusion  of  the  rock  may  be  taken  at  2000°,  it  is 
obvious  that  such  a  cube  could  not  be  fused  by  the  work  of 
crushing  alone,  even  though  all  the  heat  due  to  the  crushing 
work  remained  in  the  cube,  none  being  dissipated  to  surround- 
ing objects. 

in  the  case  of  a  cube  such  as  this  losing  heat  by  dissipation, 
the  temperature  of  the  crushed  mass  depends  upon  the  time  in 
which  the  work  of  crushing  is  done.  In  the  author's  experi- 
ments the  crushing  of  each  cube  in  column  12  occupied  a  mean 
time  somewhat  greater  than  that  in  which  a  heavy  bod}''  could 
fell  freely  through  a  space  of  0*09  foot  (No.  12,  Table  I.  /.  c,  col. 
19) — that  is,  0*075  of  a  second  :  for  more  rapidly  than  that  the 
crushing  surfaces  could  not  approach  each  other.     If,  however, 

the  conditions  had  been  such  that  but  -th  the  above  time  were 

n 

expended  in  the  crushing,  then  a  proportionately  less  q^uantity 
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of  tbe  beiit  evoived  would  have  been  dissipated  ;  and  this,  we 
dbtill  afifi  further  on,  must  be  the  case  in  nattire.  When  t«o 
rock-flurlaces  are  urged  au;ainat  each  other  in  the  sbeli  of  out 
slobo  by  the  gnidual  withdrawal  of  support  by  contraction  o[ 
tlie  nucleus,  the  rocky  masses  for  great  distances  from  the  op 
posed  surfaces  are  brought  into  a  state  of  elastic  compressioD, 
gradually  increasing  up  to  the  crushing-point  somewhere,  when 
a  greater  or  leas  portion  of  rock  suddenly  gives  way  by  crusb- 
iug  and  is  more  or  less  removed  by  detnision  in  some  lat«m] 
dite(!tion.  The  mnlerial  of  the  rock  for  a  greater  or  less  dis- 
tance from  tbe  urushtng-potnt  is  therefore  in  the  condition  of  t 
compressed  stiring  which  is  suddenly  released.  When  so  re- 
lenseil,  the  velocity  of  resilience  depends  principally  upon  tbe 
modulus  of  elasticity  of  the  rock;  and  the  velocity  of  release 
of  the  spring,  which  is  that  with  which  the  crushing  is  performed, 
18  extremely  great  in  the  case  of  hard  granite  nr  generaily  siini- 
Inr  homogeneous  rock,  in  which  it  probably  exceeds  10,000  fed 
per  second,  though  in  very  much  less-elastic  rocks  falliug  con- 
siderably short  of  this,*  But  had  the  rock-specimen  crushed 
in  the  aiithor's  QX{)crimeiit£  been  a  cubic  foot  in  place  of  an  inch 
Hn<l  a  half  cube,  the  time  of  crushing  must  have  been  gnaitr 
than  '24S  second  (or  nearly  a  quarter  of  a  second),  or  ihe 
crushing  would  have  been  performed  with  nearly  a  velocity  of! 
foat  per  second,  and  Uiat  would  be  leas  tbim  n'*,  of  the  velocitr 
with  which  the  same  would  have  been  crushed  if  circumslancrt 
liA  in  tilt-  .shell  t.f  our  j^lob,'.  And  if  we  exiend  our  view  from 
tbe  tTusbing  ot  a  cubic  foot  or  two  to  ihat  of  a  cubic  mile  or 
mon'.  wo  see  that  there  would  be  very  little  of  tbe  tntal  heat 
evolved  lost  by  dissipation,  there  being  scarcely  any  time  in 
which  that  could  occur,  the  possible  rate  of  crushing  of  a  cubic 
mile  being  less  than  half  a  second. 

In  the  case  of  a  very  large  mass  of  rock  crushed  simultane- 
ously, iir  niiirly  so.  as  every  portion  of  the  rock  evolves  heat 
proportii'iiato  to  the  crushing-work  done  upon  it,  so  tbe  heated 
jHirtiiuis  of  crusht\l  miiterial  situated  near  the  exterior  of  tbe 
oiitiri'  mass  act  iis  "  jack'ting."  so  as  lo  preserve  the  deeper-sealed 
jHirtiiins  of  the  heatii-l  masi?  almost  aosolutelv  from  any  dissi- 
[Mtioii  of  beat  for  a  considerable  length  of  time,  that  time  de- 
[H-mlinir,  or/cn'-v  }><irihiis.  on  tbe  oouductivily  of  the  cnished 
maii'rial  :nid  the  difl'cronoe  in  temtieroture  between  tbe  crushed 
material  and  the  unerusbiHl  nx'k  aajiicent  to  it  There  are  ^me 
ex[H'nnienl.nl  gnntud.-i  for  cinicluding  that  the  absolute  crush- 
ing■T^>^w  [vr  unit  oi  volume  in  any  given  rock  increases  as  the 
aK-ioIuie  volume  of  the  mass  simuhuneiiusly  crusheti  becomes 
grx\uei  :  ihus  it  h;u-i  Kvn  found  by  R.miieKn  that  large  cubes  of 
stoii.'  it\iuin\l  a  prvijvrtionately  larger  crushing- force  than 
*  i^-  iIm-  aulbor*)  "  Buthqmkc-nn  EipMinmta,''  Pfafl.  Tnns..  1S63,  vd.  dL 


R  Mallei — Temperature  aUainabk  by  Roch-crushing,     267 

laller  ones ;  much  stress,  however,  canDot  be  laid  upon  this, 

we  cannot  assunne  with  any  certainty  what  are  the  precise 
nditions  under  which  rock-surfaces  in  our  earth's  shell  are 
rced  together,  and  the  distribution  of  the  crushing- pressure 
ajr  be  indefinitely  varied. 

In  the  author's  experiments  the  cubes  crushed  by  pressure  on 
lo  opposite  faces  were  free  upon  the  other  four ;  it  cannot  be 
>ubtea  that,  had  only  two  opposite  faces  been  free  and  the 
-essure  applied  simultaneously  upon  the  four  other  faces,  two 
id  two  respectively,  the  pressure  necessary  for  crushing  or  the 
ork  thereof  would  have  been  considerably  increased.     Further, 

none  of  the  faces  were  free,  and  all  those  except  the  two 
>po6ite  faces  to  which  the  crushing  pressure  is  supposed  applied, 
la  the  motion  outwards  of  any  of  their  particles  opposed  by 
1  initial  pressure,  such  as  that  of  an  insistent  mass  of  rock, 
le  work  to  be  done  to  produce  crushing  would  be  necessarily 
creased  by  the  amount  required  to  overcome  such  initial 
ressure,  as  has  been  already  pointed  out 

Another  and  further  source  of  heat  arises  after  crushing  and 
itmsion  of  the  fragmentary  matter,  and  after  the  latter  has 
rived  at  a  temperature  at  which  the  fragments  have  become 
ore  or  less  viscous  and  adherent  by  reason  of  the  further  work 
cpended  in  the  deformation  and  detrusion  by  forcing  forward 
trough  highly  irregular  or  constricted  rock-channels  of  the 
»tted  and  now  viscous  mass.  There  do  not  exist  at  present 
ifficient  data  by  which  to  calculate  the  amount  of  work  neces- 
ry  to  a  given  amount  of  deformation  in  viscous  masses;  and 
mce  we  cannot  calculate  the  amount  of  heat  that  in  nature 
i^ht  arise  from  it  Hirn,  however,  has  shown  that  in  the  case 
*  plastic  bodies,  such  as  lead,  the  heat  developed  is  propor- 
.^nate  to  the  work  done  in  deformation  ;  so  that,  if  we  knew 
le  pressure  per  unit  of  surface  necessary  to  produce  a  certain 
jformation  in  an  already  heated  mass  of  given  viscosity,  we 
mid  calculate  how  much  its  temperature  would  be  exalted 
y  the  work  of  the  assigned  deformation. 

Examples,  however,  are  not  wanting  which  prove  that  a  very 
.rge  exaltation  of  temperature  can  thus  be  produced — as,  for 
(ample,  in  the  old-fashioned  method  by  which  blacksmiths 
ere  accustomed  to  light  their  fires.  A  thin  square  rod  of  very 
Dod  tough  iron  was  hammered  at  its  extremity  by  a  succession 
f  rapidly  given  blows  from  a  light  hand-hammer.  After  a 
dnute  or  so  the  rod,  for  the  portion  of  its  length  hammered  at 
le  extremity,  became  red,  and  in  a  second  or  two  more  of 
istortion  of  its  form  by  continuance  of  the  hammering,  the 
on  could  be  made  nearly  white  hot 

A  similar  example,  on  a  much  larger  scale,  occurs  in  the  pro- 
»s  of  rolling  iron  or  steel.     When  a  heavy  billet  of  iron  or 
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Steel,  heated  to  a  brilliant  yellow  heat,  is  passed  between  ibe 
rolls  of  the  iron  mill,  and  the  massive  lump  is  rapidly  eloiisralaJ 
into  a  bar.  its  temperature,  nolwitlistatiding  that  it  is  mpidlj 
and  constantly  losing  heat  by  radiation  and  evection.  is  observw 
visibly  to  increase,  so  that  the  mass  becomes  at  a  certain  stue 
white  or  welding  hot  by  the  transformation  into  heat  of  we 
work  of  deformation  so  rapidly  and  powerfully  applied  to  it, 

The  action  of  the  machine  employed  in  the  arsenal  at  Wool 
wich  for  making  lead  rods  to  be  afterward  presserl  into  bulletf 
affords  another  striking  example.  In  this  machine  a  cylindrit 
block  of  lead,  maintained  at  a  temperature  of  400°  Fahr.,  is  tj 
a  steady  pressure  upon  the  end,  which  is  8"'6  in  diameter,  oi 
16,700  Ids.  per  square  inch  of  its  surface,  forcerl  through  an 
aperture  at  tne  other  extremity  into  a  rod  of  0"'525  diameter, 
at  such  a  rate  that  five  inches  in  length  of  the  cylindric  block 
becomes  a  rod  of  about  100  feet  in  length  of  the  above  diamc' 
ter  per  minute.  We  have  thus  893,806  foot-pounds  of  woti 
done  upon  the  lead  per  minute,  dividing  whicn  by  J  we  ha« 
6102  British  units  of  heat  developed  jier  minute  from  the 
transformed  work.  In  the  actual  machine  the  whole  of  this  b 
ultimately  dissipateil  and  lost ;  but  if  none  of  it  were  dissipated, 
as  the  cylindric  block  of  lead  of  8"6  in.  diameter  by  0'il6  ft. 
(6  inches)  weighs  llfi'3  lbs.,  and  the  specific  heal  of  lead  it 
=0-029  (or  perhaps  a  little  more  at  400^  Fahr.),  it  follows  ibai 
the  heat  dereloppfi  by  its  deformation  from  the  short  cvlindric 
bl.x>k  ol  b  iiu:hes  k'ligtli  lo  a  rod  of  ;ibnut  100  leot  leVth,  is 
enousrh  to  raise  the  temperature  of  the  lead  through  151"  Fair., 
or,  were  no  heat  lost,  to  raise  its  temperature  from  400°  to  551° 
or  thereabouts — that  is,  within  about  50''  of  its  melting  point 
If,  therefore,  we  could  by  a  reverse  process  squeeze  the  100-foot 
rod  back  into  the  original  block  of  S"'5x5",  we  should  find 
the  lead  in  the  latter  not  only  liquid,  but  considerably  above 
its  tempcnilue  of  fusion,  or  at  nearly  700°  Fahr.  It  is  obvious, 
therefore,  that  any  viscous  or  plastic  Iwdy  such  as  lava,  contin- 
ually lorccd  through  apertures  varying  in  area  and  form  and 
suffering  continual  deformation,  as  when  forced  through  a  vol- 
canic tube  or  vent,  must  have  its  temperature  continually  exalted 
so  long  as  it  continues  thus  to  he  urged  forcibly  forward,  assum- 
ing, as  is  very  nearly  the  truth  In  nature,  tliat  an  extremely 
small  jiroiiortion  of  the  heat  developed  in  the  process  can  M 
dissipati'd  liy  coiiduclion  to  the  walls  of  the  tube. 

Tho  pRvediiig  rem.irks  appear  to  the  writer  sufficient  lo 
show  that  tliero  is  no  physical  difficulty  in  the  conception  in- 
volvcti  iu  his  original  memoir  (Phil.  Trans.  1873),  but  not  there 
onlargcil  upon  in  detail,  that  the  temperatures  consequent  ujioo 
crushing  tlio  materials  of  our  earth's  crust  are  sufficient  locally 
to  bring  these  into  fusion. 
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Art.  XXXV. — Sir  Charles  Lykll. 

No  European  geologist  was  so  well  known,  personally,  in 
he  United  States  as  LyelL  His  two  visits  to  this  country,  in 
841  and  1845,  recorded  in  four  volumes  of  travel  character- 
sed  by  great  good  judgment,  large  mindedness  and  catholicity, 
aade  his  name  familiar  throughout  the  land,  and  gave  a  degree 
>f  popularity  here  to  his  philosophical  and  technical  writings 
fhich  they  would  otherwise  have  hardly  obtained. 

Called  by  Mr.  Lowell  to  Boston  in  1841  to  deliver  a  course 
)f  twelve  lectures  on  Geology  before  the  *' Lowell  Institute," 
liVell  was  the  first  European,  of  eminence  in  science,  who 
ippeared  upon  the  platform  as  a  lecturer  before  an  American 
mdience.  That  his  lectures  were  highly  esteemed  is  well  known, 
ind  it  was  a  sufficient  evidence  of  this  that  he  was  again 
nvited  to  Boston  on  a  like  commission  in  1846-6,  and  before 
iie  same  institution.  The  personal  relations  and  friendships 
^mmenced  on  these  occasions  endured  to  the  end,  and  were 
i^ndered  doubly  interesting  by  the  charm  shed  over  every 
x>cial  relation  oy  Lady  Lyell,  who  won  universal  esteem  by 
;ho6e  qualities  of  manner  whitih  were  less  prominent  in  her 
3ften  abstracted  husband.  The  following  familiar  private  letter 
ftom  the  late  Dr.  Mantell,  written  in  1841  to  Prof.  Silliman  (the 
elder),  gives  a  vivid  sket(;h  of  Lyell  as  he  appeared  to  his 
acieut  fie  associates  at  the  time  of  his  first  visit  to  the  United 
States.  As  all  the  parties  named  in  this  letter  are  now  passed 
away  there  can  be  no  objection  to  its  reproduction  in  this  con- 
nection. 

"London,  June  14th,  1841. 
"  My  very  dear  friend  : 

"I  was  about  to  write  you  to 
inform  you  of  Mr.  LyelFs  intentions  which  he  communicated 
to  me  but  a  short  time  since.  I  dined  with  him  last  week — a 
Su^well  party.  His  charming  little  wife,  a  daughter  of  Mr. 
Leonard  Horner,  accompanies  him.  I  have  said  so  much  of 
(Tou  and  yours  to  her  that  she  is  quite  anxious  to  visit  New 
Eaven;  if  she  does  I  am  sure  you  will  be  delighted  with  her. 
Ajid  now  for  a  strictly  private  sketch  of  my  old  friend.  About 
twenty  years  or  more  ago,  one  beautiful  summer  evening,  a 
young  Scotchman  call^  at  Castle  Place  (Lewes*)  and  an- 
nounced himself  as  Mr.  Lyell,  stating  that  he  was  fond  of  geol- 
ogy, had  been  attending  Jameson's  lectures  at  Edinburgh,  and 
had  visited  his  former  Alma  Mater,  Midhurst  Grammar  School, 
in  the  west  of  Sussex ;  and  that,  while  rambling  about  the 

*  Mantell*8  place  of  residence  at  that  time. 
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neighborhood,  he  found  some  laborers  quarrying  in  stone  wbii 
tbey  called  whin-  Aa  thiw  term  is  •xolice  trap,  the  joai 
traveler  was  much  puzzled  to  know  how  auch  a  rock  appear) 
in  ihe  south  of  England,  and  uijon  inquiiy  of  one  of  the  laboTC 
why  the  stone  was  so  called,  the  man  referred  him  to  ■ »  ia« 
troua  clever  mon  as  lived  at  Lewes,  a  doctor  who  knowed] 
about  them  thinea  and  got  curiosities  out  of  the  chalk  pils 
make  physic  with.'  The  man,  in  short,  had  been  formerly 
Lewes  quarryman,  and  one  of  my  colIcctorsL  Mr.  Lyell  bffli 
alone  and  on  horseback  and  having  nothing  bett«r  to  do,  ra 
gently  over  the  South  Down,  some  twenty-five  miles,  and 
the  close  of  the  day  found  himself  at  my  residence.  We  w( 
mutually  plea.sed  with  each  othtr;  my  few  drawers  of  foaai 
were  soon  looked  over,  but  we  were  in  gossip  until  raon 
inc.  and  then  commenced  a  friendship  which  uas  coetiniK 
till  now. 

Mr.  Lyell  was  educated  for  the  bar.  He  practiced  on  t] 
western  circuit  seven  or  eight  years,  and  Jie  allowed  me  to  co 
respond  with  him  onlv  during  the  vacations.  His  father,  wl 
is  a  Scotch  Laird,  is  sl'iU  living,  and  there  are  several  sons  tH 
daughters.  Mr.  Lyell  in  the  eldest,  and  at  the  death  of  tl 
father  inherits  the  ftimily  estate,  which,  I  beheve,  is  modentt 
However,  about  seven  or  eight  years  after  oar  acquaintaoo 
Mr.  Lyell  with  great  good  aense,  abandoned  his  profes^on,  wil 
his  father's  consent,  and  devoted  himself  wholly  to  geolog 
coiili.'iil  with  ;i  iiiodLTcite  iiiennie.  nnd  living  in  a  very  um.islen- 
tiiLiuus  manner  iu  an  unfashionable  part  of  the  city.  A  few 
years  ago  he  married  Mias  Horner,  who  is  much  younger  thai 
himself  (Lyeli  is  45  or  46),  and  a  more  suitable  conijianion  be 
oould  not  have  found.  He  has  no  children.  In  person,  Lydl 
presents  nothing  remarkable  except  a  broad  expanse  of  fore- 
head, He  is  of  the  middle  size,  a  decided  Scottish  physiogno- 
my, small  eyes,  fine  chin  and  a  rather  proud  or  reserved  ex- 
pression of  countenance.  He  is  very  absent,  and  a  slow  bnl 
profound  thinker.  He  was  Professor  iu  King's  CoUege,  Londoa 
and  gave  lectures  there  and  at  the  Royal  Institution,  but  it  so 
happenei]  that  I  never  heard  him  lecture.  He  alwavs  takes 
part  in  the  discussions  at  the  meetings  of  the  Geol(^c»l 
Society,  but  he  has  not  facility  in  speaking;  there  is  hesita- 
tion in  his  manner,  and  his  voice  is  neither  powerful  nor 
mol<Mlious,  nor  is  his  action  at  all  imposing.  As  a  popular 
lecturer  he  would  stand  no  chance  with  Bucklaod  or  Sedgwick, 
He  is  providing  himself  with  very  beautiful  illustrations  for  his 
lectures  at  Boston;  and  I  should  suppose  the  prestige  ofhia 
name  and  his  European  reputation  will  insure  him  a  flatter- 
ing reception.  #  »  »  *  There  is  a  hauteur  or  re- 
serve about   Mr.  Lyell  to  strangers  that  prevents    bia  being 
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popular  among  our  society  as  he  deserves  to  be.  I  believe 
n  to  have  an  excellent  heart,  and  he  is  very  kind  and  affec- 
•nate  when  his  better  feelings  are  called  upon."    *    *    ♦    * 

This  criticism  of  Lyell's  style  and  manner  as  a  public  speaker 
IS  certainly  well  founded,  as  all  will  agree  who  ever  heard  him 
jture.  But  despite  all  infelicities,  so  great  was  the  value  and 
ihness  of  his  matter,  that  he  commanded  the  most  respectful 
d  interested  attention  from  his  auditors.  The  reader  of  his 
Principles"  could  not  fail,  however,  to  be  struck  with  the  fact 
at  the  classic  elegance  of  LyelFs  style,  for  which  his  more 
iportant  productions  are  so  justly  celebrated,  must  have  been 
e  result  of  much  labor. 

We  cite  from  the  Geological  Magazine  edited  by  Henry 
oodwanl  F.  R  S.,  the  following  notice  of  his  life  and 
X)r8.  A  more  elaborate  memoir  may  be  expected  in  the 
xt  annual  address  of  the  President  of  the  Geological  Society 
London. 

"  On  Monday,  the  22d  of  February,  at  his  residence  in  Harley 
reet,  and  in  his  seventy-eighth  year.  Sir  Charles  Lyell,  after  a 
ig  life  of  scientific  labor,  passed  peacefully  from  amongst 
,  to  his  honored  rest 

"  To  the  outside  world  it  may  seem  strange  that  the  death  of 
man  who  was  neither  statesman,  soldier,  nor  public  orator, 
ould  arouse  our  sympathies  so  strongly,  or  that  he  should  be 

highly  esteemed  all  over  the  world ;  but  geologists  know 
ill  what  Lyell  has  done  for  them  since  he  published  the  first 
lume  of  '  The  Principles  of  Geology  '  in  1880. 
"It  is  in  the  character  of  historian  and  philosophical  expo- 
rt t  of  geological  thought  that  Lyell  has  achieved  so  much  for 
r  science :  nor  can  we  fail  to  remember  that  those  clear  and 
vanced  views,  for  which  he  became  so  justly  celebrated, 
;re  advocated  by  him  forty -five  years  ago,  at  a  time  when 
ientific  thought  was  still  greatly  trammelled  by  a  strong  re- 
fiourt  bias,  and  men  did  not  dare  to  openly  avow  their  belief 

geological  discoveries  nor  accept  the  only  deduction  which 
uld  be  drawn  from  them. 

"  Bom  at  Kinnordy,  his  father's  seat  near  Kerriemuir,  in 
)rfarshire,  on  the  14th  of  November,  1797,  Lyell  received  his 
rly  education  {it  a  private  school  at  Midhurst,  and  completed 

at  Exeter  College,  Oxford,  where  he  took  his  Bachelor's 
jgree  in  1819,  obtaining  a  second-class  in  Classical  honors  in 
ister  Term,  On  leaving  the  University,  he  studied  for  the 
ir,  but  never  practised  that  profession,  his  tastes  having  been 
1  by  Dr.  Buckland's  lectures  to  the  study  of  geology  as  a 
ience.  In  1824  he  was  elected  an  Honorary  Secretary  of  the 
3ological  Society  of  London,  of  which  he  was  one  of  the  ear- 
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lieat  Fellows.  On  the  opening;  of  King's  College,  London,  a  few 
vears  laler.  he  was  appointea  its  first  Professor  of  Geolog" 
Ho  had  already  contributed  some  important  papers  to  " 
'  Trausactions  '  of  the  Geological  Society,  inclmling  ont;  '  On  ft 
Recent  Formation  of  Freshwater  Limestone  in  Forfarshire,  and 
on  some  Recent  Deposits  of  Freshwater  Marl,  with  a  comparison 
of  recent  with  ancient  Freshwater  Formations,  and  an  Appcndir 
on  GifTogoniUi.  or  Seed- Vessels  of  Chara ;'  also  one  '  On  tl« 
Strata  of  tho  Plastic  Clay  Formation  exhibited  in  the  CiiSa  b( 
tween  Ohrist»hurch  Head,  Hampshire,  and  Studland  Bai 
Dorsetshire;'  another  "On  the  Freshwater  Strata  of  Hordwd 
Clifi",  Beacon  Clifl',  and  Barton  Cliff,  Hampshire ;'  and  a 
elaborate  paper  on  the  'Belgian  Tertiaries.'  In  1827  lie  con 
tributud  to  the  Qtmrlirrly  a  review  of  Mr.  Poulett  Scrope^ 
*Ge<ilogy  of  Central  France  '  (the  perusal  of  which  is  said  liiii 
to  have  stimulated  him  to  prepare  nod  publish  '  The  Priuciplfli; 
of  Geology' on  which  his  reputation  as  a  philosophical  writer 
maiiilv  rests).  Tlieae  lesser  worka  all  showed  a  power  of  ol> 
aervatlon  and  of  generalization  wliich  prepared  the  leantedj 
world  for  some  greater  and  more  important  treatise  from  his  peb 
which  should  deal,  not  with  local  details,  but  with  the  genanl 
nrinciples  of  the  science.  Nor  were  they  disappointed  wbefl 
kie  magnum  opus,  'The  Principles  of  Geology,'  appeared  in 
three  successive  inatalmenta  published  respectively  in  ]li30| 
18S2,  and  1833.  The  work,  subsequently  enlargtHl  into  twc 
volui.u:^.  1ms  p.issea  ihrniigli  ndmerous  eilition?,  ;md  i.-  .-^ti!!  in 
as  much  demand  a.s  cvlt  among  students  of  the  science.  The 
work  was  subsequently  divided  into  two  parts,  which  have 
been  publbhed  as  distinct  books,  viz.  'The  Principles  of 
Geology,  or  the  Modern  Changes  of  the  Earth  and  its  Inhabit- 
ants !is  illustrative  of  Geolt^v,'  and  secondly,  "The  Elenaeols 
of  Oi'oiogy,  or  the  Ancient  Changes  of  the  Earth  and  its  In- 
habiutiits,  as  illustrated  by  its  Geological  Monuments.'  The 
aubstiiMce  of  the  last-namecl  work  has  also  been  published  under 
the  title  of  'The  Manual  of  Elementary  Geology,'  a  French 
translation  of  which  was  issued  under  the  auspices  of  the 
famous  Arago. 

"Alri-mly,  some  time  previous  to  the  publication  of  this 
work,  Mr.  Lyell  had  been  chosen  a  Vice-President  of  the 
Gtvlogieal  Society;  and  in  1828  he  had  undertaken  a  journey 
into  the  volcanic  regions  of  Central  France,  visiting  Auvergne, 
Cantal,  and  Velay,  ami  continuing  his  journey  to  Italy  and 
Sicily.  He  publisiied  the  results  of  this  expedition  in  the 
•Edinburgh  Philof!0)ihioal  Transactions,'  and  also  in  the  '  An- 
uales  des  Sciences  Jiuturelles.' 

■'  It  was,  however,  the  publication  of  his  '  Principles  of 
Geology  '  that  gave  him  that  established  reputation  which  be 
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ever  since  continued  to  enjoy.  *  Which  of  us/  asked  Prof. 
Huxley,  in  his  Anniversary  Address  to  the  Geological  Society 
in  1869,  *  has  not  thumbed  every  page  of  the  "  Principles  of 
Geology  ?  "  '  And  he  adds,  *  I  think  that  he  who  writes  fairly 
the  history  of  his  own  progress  in  geological  thought  will  not 
easily  be  able  to  separate  his  debt  to  Button  from  his  obligations 
to  LyelL'  This  cordial  testimony  of  a  fellow-laborer  in  the 
cause  of  scientific  enlightenment  exactly  indicates  Sir  Charles 
Lyeirs  place  in  the  history  of  that  task.  He  was  a  man  of 
singularly  open  mind,  one  of  those  who  stand  above  their 
contemiwranes  and  hail  the  dawn  of  new  truths  upon  the 
world.  His  own  works  mark  the  progress  of  his  own  as  well 
as  of  the  public  opinion  on  the  great  problems  raised  by  scien- 
tific discovery,  and  he  remained  to  the  end  of  his  life  always 
ready  for  the  reception  of  new  fiacts,  and  for  the  corresponding 
modifications  of  opinion. 

*'Sir  Charles  Lyell  had  traveled  and  seen  much.     Thus  in 
early  manhood  he  explored  many  parts  of  Norway,  Sweden, 
Belgium,  Switzerland,  Germany,  and  Spain,  including  the  vol- 
canic regions  of  Catalonia.     In  1836  he  visited  the  Danish 
Islands  of  Seeland  and  Monen,  to  examine  their  Cretaceous  and 
Tertiary  strata.     In  1841  he  was  induced  to  cross  the  Atlantic, 
partly  in  order  to  deliver  a  course  of  lectures  on  his  favorite 
science  at  Boston,  and  partly  in  order  to  make  observations  on 
the  structure  and  formation  of  the  Transatlantic  Continent.     He 
remained  in  the  [Jnited  States  for  a  year,  traveling  over  the 
Northern  and  Central  States,  and  extending  his  journey  as  far 
southward  as  Carolina,  and   northward  to  Canada  and  Nova 
Scotia,  his  exploration  ranging  from  the  basin  of  the  St  Law- 
rence to  the  mouths  of  the  Mississippi.     On  returning  from  this 
journey,  he  published  his  *  Travels  in  North  America,'  a  work 
of  considerable  interest  to  other  persons  besides  geologists,  and 
showing  that  he  could  extend  his  observations  to  the  stratifica- 
tion of  societv  around  him  as  well  as  that  of  the  earth  beneath 
his  feet.     He  paid  a  second  visit  to  America  in  1845,  when  he 
closely  exatnined  the  geological  formation  of  the  Southern 
States  and  the  coasts  that  border  on  the  Atlantic  and  the  GuU 
of  Mexico,  and  more  especially  the  great  sunken  area  of  New 
Madrid,  wliich  had  been  devastated  by  an  earthquake  30  or  40 
years  previously.     Upon  reaching  England,  he  published  his 
*  Second  Visit  to  the  United  States,'  a  companion  to  his  former 
work.     For  his  other  scientific  papers  we  must  refer  our  readers 
to  the  *  Proceedings  *  of  the  Geological  Society,  1846-49,  and 
its  '  Transactions.' 

'*Late  in  life,  about  ten  or  twelve  years  ago,  Sir  Charles  Lyell 
published  another  very  important  work,  on  *The  Antiquity  of 
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Man, 'suminariziiig  and  discussing  all  the  important  nictsaccuma- 
lated  Tip  to  that  time  in  favor  of  the  high  antiquity  of  the 
human  race,  viewed  from  the  standpoints  of  the  archaeologist, 
the  geologist,  and  the  philologist. 

"Numerous  honors  were  conferred  on  Ljell  in  recognition 
of  his  services  to  science.  As  far  back  as  lft3S  he  was  elected 
to  the  Presidential  Chair  of  the  Geological  Society,  to  which 
he  waa  re-elected  in  1850.  He  received  from  Her  Majesty  the 
honor  of  knighthood  in  1848,  and  in  1855  the  honorary  degree 
of  D.C.L.  of  the  University  of  Oxford  waa  conferred  upon  him. 
He  had  been  for  many  years  a  Fellow  of  the  Royal  Society, 
and  in  1833  received  one  of  the  Royal  Society's  Gold  Medals 
for  his  'Principles  of  Geology.'  In  1858  the  Royal  Society 
conferred  upon  liim  the  highest  honor  ai  their  disposal — the 
Copley  Medal ;  and  in  1864-6  he  filled  the  Presidential  Chair 
of  the  British  Association  for  the  Advancement  of  Science. 
He  received  the  Wollaaton  Gold  Medal  from  the  Geological 
Society  of  London  in  1865  (his  continued  official  connection 
with  which  had  precluded  his  receiving  it  earlier).  He  w« 
raised  in  1864,  on  tne  recommendation  of  the  then  Prime  Minister, 
Lord  Palmerston,  to  a  Baronetcy,  which  now  becomes  extinct 
by  his  decease.  He  was  a  Deputy-Lieutenant  for  his  native 
county  of  Forfarshira 

"Sir  Charles  LyeU  has  been  so  long  and  so  honorably  known 
among  the  scientific  teachers  of  the  time,  that  though  he  had 
arrived  at  his  seventy-eighth  year,  and  the  period  of  his  chief 
intellectual  and  physical  acti  vity  had  long  passed  away,  probably 
even  the  younger  men  of  the  present  generation  will  feel  that 
science  is  poorer  by  his  loss. 

'■At  the  meeting  of  the  Geological  Society  of  London,  held 
in  the  Society's  room,  Burlington  House,  Picadllly,  on  Wednes- 
day  last  (February  24th),   the  President,  John   Evans,  Esq., 
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fellow-laborer  in  science,  Sir  John   Herscbel,  in  Westminster 
Abbey." 

We  add  the  following  appreciative  remarks  from  Nature  of 
March  4th. 

"LyelFs  claim  to  fame  lies  in  this,  that  he  organized  the 
whole  method  of  inouirj  into  the  history  of  the  formation  of 
the  crust  of  the  earth,  and  established  on  a  sound  footing  the 
true  principles  of  geological  science ;  his  theory  being  that,  by 
the  uniform  action  of  forces  such  as  are  now  in  operation,  the 
visible  crust  of  the  earth  has  been  evolved  from  previous  states. 

"  Lyell  was  not  only  a  keen  investigator  of  natural  phenom- 
ena ;  he  was  also  a  shrewd  observer  of  human  nature,  and  his 
four  interesting  volumes  of  travel  in  America  aj'e  full  of  clever 
criticism  and  sagacious  forecasts.  His  mind,  always  fresh  and 
open  to  new  impressions,  by  sympathy  drew  towards  it  and 

Suickened  the  enthusiasm  of  all  who  studied  nature.  Had  he 
one  nothing  himself,  he  would  have  helped  science  on  by  the 
warmth  with  which  he  hailed  each  new  discovery.  How  many 
a  young  geologist  has  been  braced  up  for  new  efforts  by  the 
encouraging  words  he  heard  from  Sir  Charles,  and  how  many 
a  one  has  felt  exaggeration  checked  and  the  faculty  of  seeing 
tilings  as  they  are  strengthened  by  a  conversation  with  that 
keen  sifter  of  the  true  from  the  false ! 

"  Though  by  nature  most  sociable  and  genial,  yet  Sir  Charles 
often  withdrew  from  society  where  the  object  of  his  life,  the 
pursuit  of  science,  was  not  promoted ;  but  when  anything  inter- 
esting turned  up  he  always  tried  to  share  his  pleasure  with  all 
around.  Many  of  us  wiU  remember  the  cheerful  and  hearty 
'Look  here* — *Have  you  shown  it  to  50  and  so?* — *  Capital, 
capital  * 

"  The  little  wayside  flower,  and,  from  early  happy  associations, 
still  more,  the  passing  butterfly,  for  the  moment  seemed  to  en- 
gross his  every  thought.  But  the  grandeur  of  the  sea  impressed 
nim  most ;  he  never  tired  of  wandering  along  the  shore,  now 
speaking  of  the  great  problems  of  earth's  history,  now  of  the 
little  weed  the  wave  left  at  his  feet.  His  mind  was  like  the  lens 
that  gathers  the  great  sun  into  a  speck  and  also  magnifies  the 
little  grain  he  could  not  see  before.  He  loved  all  nature,  great 
an<i  small. 

**Much  we  owe  to  Leonard  Horner,  himself  a  good  geologist^ 
for  having  inspired  the  young  Charles  Lyell.  In  after  years, 
when  already  well  known,  Charles  Lyell  chose  as  his  wife  the 
eldest  daughter  of  his  teacher  and  friend.  Many  have  felt  the 
charm  of  her  presence — many  have  felt  the  influence  of  the 
soul  that  shone  out  in  her  face ;  but  few  know  how  much  science 
directly  owes  to  her.     As  the  companion  of  his  life,  sharing  his 


labor,  thinking  liis  success  her  own,  Sir  Charles  had  an  accom- 
plished linguist  who  braved  with  him  the  dangers  and  difficul- 
ties of  travel,  no  matter  bow  rough :  the  ever-read  v  pnimptef 
when  memory  failed,  ibe  constant  adviser  in  a.lcasesofdifiicultT. 
Had  she  not  teen  isirt  of  him  she  would  herself  have  betn  belter 
known  to  fame-  The  word  of  encouragement  that  be  wished 
to  give  lost  none  of  its  warmth  when  conveyed  by  her;  the 
welcome  to  fellow-workers  of  foreign  lands  had  a  grace  ndded 
when  offered  through  her.  She  was  taken  from  him  when  theloi 
shadows  began  to  cross  his  path  ;  but  it  was  not  then  he  needi 
her  most  When  in  the  vigor  of  unimpaired  strength  he 
struggled  amongst  the  foremost  in  the  figlit  for  truth,  then  she 
stood  by  and  handed  him  his  apear  or  threw  forward  his  shield 
lie  had  not  her  hand  to  sinooin  his  pillow  at  the  last,  but  ths 
loving  wife  was  spared  the  pain  of  seeing  him  die, 

"  It  doubtless  oceurreil  to  many  n  one  among  the  crowd  who 
saw  him  laid  to  rest  among  the  great  in  thought  and  action, 
that  he  might  have  been  eminent  in  many  a  line  besides  that  he 
chose. 

"  His  was  a  well-balanced  judicial  mind,  which  weighed  care- 
fully idl  brought  before  it  A  large  type  of  intellect — too  raie 
not  to  be  missed.  But  it  was  well  that  circumstances  did  not 
combine  to  keep  the  young  laird  on  his  paternal  lands  among 
the  bills  of  Formrshire:  it  was  well  for  science  that  he  was  in- 
duced to  prefer  the  quieter  study  of  nature  to  the  subtle  baniij- 
ing  of  words  or  tlie  exeiieiiieiit  of  inivnuic  strife.  Failing 
health  had  for  some  time  removed  him  from  debates.  Still  lo 
the  last  hia  interest  in  all  that  was  going  on  in  this  scientifio 
world  never  failed,  and  nothing  pieased  hira  more  than  hh  ac- 
count of  the  last  discussion  at  the  Geological  Society,  or  of  any 
new  work  dona  As  a  man  of  science  his  place  cannot  be 
easily  filled;  while  many  have  lost  a  kind,  good  friend." 

The  number  of  Nature  for  August  26,  contains  an  excellent 
portrait  of  Sir  Charles  Lyell,  accompanying  a  biographical 
notice  by  Pro£  Giekie.* 

A  list  of  Lyell's  memoire  to  the  close  of  1863  will  be  fooEd 
in  the  Royal  Society  Catalogue,  numbering,  with  his  ehiborate 
works,  no  less  than  seventy-one  separate  communications  in  his 
own  mime,  ant!  five  more  m  connection  with  others. 
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Art.  XXXVI. — On  the  Arithmetical  Relations  between  the  Atomic 

Weights ;  by  M.  D.  C.  Hodges. 

The  group  of  elements,  fluorine,  chlorine,  bromine  and 
iodine,  have,  as  their  atomic  weights,  19,  85,  6,  80  and  127 
respectively.  These  numbers  form  a  series,  in  which  the  dif- 
ference between  the  succeeding  terms  is  at  first  16*5,  then  44*5, 
and  finally  47.  The  following  groups  of  elements  give  similar 
series. 


Li=7 

C=12 

0=16 

N=U 

Na— 23 

Mg— 24 

Siz=28 

8—32 

P=31 

Krz:89 

Ca=40 

Se=79-4 

A8=76 

Ru=85-6 

Sr=87-6 

Te— 128 

Sb— 122 

08=5133 

Ra— 137 

The  grouping  of  some  of  the  above  elements  may  be  objected 
to,  but  there  is  no  great  change  from  that  generally  accepted. 
If  a  group  of  such  elements  as  copper,  silver,  cadmium,  mer- 
cury, lead  and  bismuth  is  taken,  the  series  of  atomic  weights 
givk  a  similar,  but  somewhat  difierent  result ;  in  this  case 
each  terra  of  the  series  is  composed  of  several  members. 

Cu=63-4        (Zn=66-2)        The  new  difference,  96+,  for  the 
Ag=l08         Cd=112  higher  terms  occurs. 

Hg=200  Pb=207         Bi=:210 

Zinc  may  be  added  to  the  first  term,  and  corresponds  to  the 
second  member  of  the  second  term.  The  lower  terms  are  here 
wanting.     Similar  to  these  are  the  following: 

Ru=104-4  Rh=104-4         Pd=107 

Au=196-7  Pt=197-4        N=197-4         08=199-4 

Many  of  the  remaining  elements  may  be  placed  in  the  follow- 
ing series : 

Bez=9-4  Ti  =50  In=75-8  Y=68  V  =51-3 

Al=27-4  Nb=94         U=120  £=112*6      Mo=96 

Th=231  Ta=182        Tl=204  W=184 

Sn(=118)  may  be  placed  as  a  second  member  of  the  fourth 
term  of  the  series  containing  arsenic  and  antimony. 

There  remain  chromium,  manganese,  iron,  nickel,  cobalt, 
zirconium,  cerium,  lanthanum,  didymium,  hydrogen  and  boron. 
The  position  of  these  may  be  better  seen  in  the  annexed  table, 
in  which  all  the  elements,  with  the  exception  of  hydrogen,  are 
arranged  on  lines,  the  succeeding  elements  in  the  same  line  dif- 
fering in  their  atomic  weights  by  a  few  units  or  parts  of  units, 
and  those  in  difierent  lines  from  the  corresponding  elements  in 
the  preceding  or  following  line  by  one  of  the  diff'erences 
mentioned. 
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this  table  all  of  the  above  series  are  given,  and  the  series, 
sting  of  several  members  for  each  term,  also,  find  their 
.  When  we  start  from  Be=9'4  and  notice  the  following 
jnts  in  the  same  line,  we  find  that  the  atomic  weights  con- 
lly  increase  till  Mg=24  is  reached;  there  are  no  more 
jnts  in  the  same  line,  the  next  highest  being  Al(=274) 
3  second  line  ;  the  case  is  similar  for  this  line,  the  atomic 
its  increasing  to  Ca(=40),  the  next  above  being  in  the 
line.  The  difiference  between  the  first  and  second  lines 
)ut  sixteen  units ;  it  becomes  forty -four  pins  for  the  second 
bird,  and  third  and  fourth ;  and  is,  finally,  about  ninety- 
for  the  last  term  of  the  series,  from  Ti,  Nb,  Ta  to  Be,  Al, 
These  three  differences  do  not  seem  to  be  constant,  but  to 
Sise  with  the  values  of  the  atomic  weights ;  this  is  most 
•ent  for  the  largest;  the  smallest  appears  constant 
would  seem  probable  that  the  lower  terms  of  the  series 
magnesium,  and  as  far  as  aluminum,  should  be  wanting; 
therwise,  there  would  be  two  elements  of  equal  atomic 
Its  and  differing  largely  in  their  chemical  natures ;  which 
7ould  be  shown  by  their  having  to  be  placed  in  different 
of  the  table,  which  does  not  occur.  From  Ba(=187)  to 
ext  highest,  Ta(=182)  is  forty -five  units,  about  the  value 
le  middle  difference.  If  there  were  other  elements  be- 
1  these,  there  would  be  a  similar  anomaly  to  that  just 
ioned.  The  last  terms  of  the  series  having  the  largest 
ence  for  their  last  terms,  are  Ta(=182)  to  Th(=281);  the 
ase  in  these  is  forty-nine  units.  It  may  be  that  Th(=231) 
)  largest  atomic  weight 

e  advantage  of  the  table  is  its  bringing  elements  of  similar 
ical  and  physical  characters  together.  The  metals  and 
lloids  are  separated  almost  completely, 
ere  are  certain  objections  to  the  classification  of  some  of 
lements  in  the  series  in  which  they  have  been  placed.  It 
irs  that  the  chemical  properties  do  not  always  exactly 
spond  in  the  members  of  the  same  series ;  this  is  best 
Q  in  the  case  of  the  soluble  oxides  and  sulphides;  others 
lose  of  thallium  and  lead,  and  perhaps  silver.  The  boun- 
3  in  neither  of  these  cases  are  to  be  considered  sharp,  and 
th  are  oblique. 

ere  is  a  singular  fact  in  regard  to  the  specific  gravities  of 
dements,  when  thus  arranged.  The  specific  gravities  of 
elements  in  the  same  line  vary  regularly  and  have  one 
mum  and  minimum  ;  the  maximum  is  in  each  case  in  the 
iborhood  of  the  members  of  the  gold  group,  and  the 
num  among  the  metalloids;  the  positions  of  these  two 
s  are  farther  to  the  right,  the  lower  the  line ;  this  is  best 
for  the  minimum.  The  numbers  above  the  symbols  give 
pecific  weighta     Uranium  is  an  exception. 
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From  what  precedes  it  appears :  1,  that  the  atomic  weights 
of  elenienUi  of  similar  properties  form  seriea,  the  difierenoe 
between  the  lowor  tcrias  of  which  series  beinc;  sixteen,  for  the 
middle  tdraut  forty-four  to  forty-seven,  and  for  the  lacged 
eighty-eight  to  ninety-six ;  2,  that  certain  terms  of  some  of 
these  nenes  may  be  wantins. 

TbiB  law,  together  witli  the  law  in  regard  to  tbe  variation  oF 
tht!  Hpoeific  gravitita  in  the  difi'erent  lines  of  the  given  schani* 
of  the  element!*,  eouid  be  used  in  fixing  the  value  oi  a  new 
atomic  weight  after  ita  determination  by  analysis.  The  speciGe 
gravity  being  ktmwii,  there  could  be  two  points  equally  dit 
lunt  from  tbe  maximum  or  iniaimain  in  each  line,  in  wbicb,  in 
general,  tbe  element  could  be  placed;  the  value  as  found  b^ 
aunlysJB,  or  one  of  its  multiples,  would  satisfy  one  of  these  poa- 
tiona. 

It  is  somewhat  strange  that  there  is  no  {xxiition  for  hydrogea 
in  the  table. 


Art.  XXXVII.—  On  SoiUhem  New  England  during  the  mWftilJ 
o/tAegrtat  Oiacitr;  by  James  D.  Dana.     No.  IL* 

n.    AtMHHCK  or  MAUNK  UFK  PSOM  LoHG  ISLANS  SoUKD  THKOUU 
TIIK   Rlai-IAI.   and   PAKT    of  THK   CbaUPLAIN    PKRIODS. 

TiiK  f-M-[  lli;,t  llu'  -liMlili.-a  i-^uiiu-y  ail,!  SL^.-liore  aei"ji.its  of 
till'  Now  Haven  rcfjion,  and  ot  otiier  p.Tils  of  the  Connecticut 
c\«wt  lx»rdering  on  the  Sound,  aft'orded  me  no  trace  of  marine 
life  was  n  pni:zl«>  so  long  as  I  looked  upon  them  as  true  beach- 
muiii'  aocumnlations.  I  have  eontinuiHl  my  search  at  varioiis 
loctiHlics.  up  lo  ibe  present  lime,  ami  in  no  case  have  I  mci 
willi  sbclls  i^r  other  sea-r*lios.  The  evidence  proves  that  the 
dt'iMwitj*  are  not  of  beach  orijrin,  but  drift  deposits  made  by  the 
wniors  and  gravel  or  sand  of  the  melting  glacier  as  ihev 
togi'thfr  hnrri^xl  onward  in  floods  to  the  sea,  conjoined  there 
with  till'  aclioi)  of  the  litbd  currents  and  waves ;  and  it 
wliiblisht'S  ai!<i\  as  I  Ivlieve.  that  true  shell-bearing  sea-beachea 
do  nol  lion*  Mist. 

Tho  KUiif  nlvs^^ih-o  of  marinv  pro-Incis  appears  to  characterize 
\\w  ilrift  along  the  nottbem  shoK-  of  L.ing  Island,  or  southern  side 
of  tho  Sound.  Tbo  cxiondwl  in^-ocii^iions  trf  Pnfessor  Wm. 
W.  MitlluT,  wliiV  wokyist  k-ii  the  State  of  Xew  York,  bnaugbl 
tiotbittg  of  the  kind  lo  tijiht ;  *o*l  my  own  recent  examinations 
of  llio  dHl\  on  iW  UUnd  have  been  as  harTCn  of  discovery. 
Mor»\«\(cr,  1  oiHihl  ir»th»  do  rridcnce  fnrnt  persons  living  io 
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the  sea-border  towns  that  any  shells  had  been  found  in  the  drift 
deposits  * 

Ijong  Island  Sound — ^the  strip  of  water,  100  miles  long  and 
6  to  20  miles  wide,  separating  Long  Island  from  Connecticut — 
18  a  very  shallow  trough.  Its  depth  from  its  western  limit  to 
the  mouth  of  the  Connecticut  river  nowhere  exceeds  (as  the 
Coast  Survey  charts  show)  170  feet,  and  in  general  is  between 
75  and  100  feet;  and  through  the  small  eastern  portion,  east  of 
the  Connecticut,  it  is  for  the  most  part  under  200  feet.  The 
depth  was  probably  less  than  this  in  the  Glacial  era,  since  there 
is  strong  evidence  that  the  water  line  was  then  at  least  100  feet 
below  its  present  level  However  this  be,  so  shallow  a  trough 
should  have  been  occupied  throughout  with  ice,  if  the  glacier 
over  Southern  Connecticut  were  1  500  feet  in  thickness,  or  even 
1,000  feet ;  moreover  the  trough  would  have  been  the  course  at 
bottom  of  one  of  the  largest  of  New  England  subglaoial  streams, 
since  all  the  subglacial  rivers  passing  through  the  State  of  Con- 
necticut, including  thechief  river  of  New  England,  the  Connecti- 
cut, would  have  been  its  tributaries.  As  the  Champlain  period 
opened  the  land  subsided,  giving  greater  depth  of  water  to  the 
Sound  than  now  exists.  But,  with  the  melting  going 
forward,  the  great  stream  of  the  Sound  would  have  been 
swollen  immensely  in  volume,  and  finally  have  borne  icebergs 
seaward. 

Such  being  the  glacial  conditions,  the  continuance  of  mollus- 
can,  articulate  and  verbetrate  marine  life  in  the  Sound,  like  that 
now  existing  there,  would  have  been  impossible,  and  an  ex- 
termination nearly  or  quite  complete  of  the  old  fauna  must 
hence  have  taken  place. 

After  the  melting  of  the  glacier  had  ended,  the  return  of  the 
old  species  to  the  Sound  sooner  or  later  began ;  and  it  was 
probably  accomplished  before  the  Champlain  period — the  era 
of  low  level  and  great  rivers — ended  ;  but,  with  no  elevated 
beaches  to  refer  to  as  proof,  the  evidence  of  this  fails  us.  The 
glacier  had  probably  exterminated  the  temperate-climate  life 
also  of  the  seas  just  south  of  Long  Island;  for  numerous 
bowlders,  from  one  ton  to  two  thousand  tons  in  weight,  of  New 
England  origin,  show  that  the  ice  stretched  on  from  the  Sound  in 
full  force  over  Long  Island,  and  must  have  had  its  terminal  ice- 
cliffs  somewhere  to   the  south  in    the   shallow   water   of  the 

♦  Prot  Mather  in  his  New  York  G^lo^cal  Report  (p.  262)  gives,  from  the  verbal 
leports  of  others,  statements  respecting  the  discovery  of  shells  on  Long  Island, 
which  are,  in  part  at  least,  of  uncertain  credibility,  and  are  supposed  by  him  to 
indicate,  where  of  value,  the  presence  of  Tertiary  deposits  or  of  Tertiary  and 
upper  Cretaceous,  beneath  the  Drift  Besides  the  localities  on  Long  Island,  at 
depths  varying  form  thirty  to  more  than  a  hundred  feet,  shells  are  stated  to 
hare  been  obtained  on  Governor's  Island,  in  New  York  Harbor,  at  a  depth  of 
about  100  feet  None  of  th^  shells  or  localities  have  ever  been  seen  by  a 
geologiBt,  80  that  the  predse  value  of  the  evidence  is  still  in  doubt. 
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Atlantic  border,  if  not  along  tbe  Bouthern  sliores  of  tbia  ialaod. 
Under  these  circumstances  the  old  iife,  which  might  early  have 
repeopled  the  southern  shores  of  Long  Ipland  and  the  sesiBon 
the  east,  would  iiave  been  alow  in  repossessing  itself  of  Long 
Island  Sound 

Although  the  Sound  has  yet  afforded  no  evidence  of  moi- 
luscan  life  in  the  Champlain  period,  there  is  a  deposit  full  of 
shells,  according  to  Mr.  Sanderson  Smith,*  on  Gardiner's  Island, 
ofl'  the  east  end  of  Long  Island  at  the  entrance  to  Peconic  Bay. 
The  bed  has  a  height  of  fifteen  or  twenty  feet  above  the  sea 
level.  The  species  mentioned  in  the  article  are :  Saasa  trtvitMa, 
N.  vibex  Say,  I'\sus  decemcoxtatua  f  Say,  Purpura  hpillus  Lam., 
Oolumbellu  lunala  Say,  Natica  dnpUcata  Say,  Chemnitzia  intrr- 
rupla  Stimp.,  Crepiditla  ungu'/ormis  Lam.,  C.  fortiicata  Lsm, 
Bulla  canaliculata  Gould,  Ostrta  horealU  Lam.,  Pecien  Islandimi 
Ohemn.,  P.  Magfllanic'is  Lam.,  Area  traosversa  Say,  tVtrrfifti 
barealis  Conrad,  Aslarte  sulcata  Fleming,  Venus  mercewiria  (veir 
thick  and  heavyshells,  broken  but  not  rolled  and  making  thebiilk 
of  the  deposit),  Mactra  hteralia  Say,  Mya  arenuria  Linn, 
besides  three  other  doubtful  species. 

In  the  above  remarks  1  have  assumed  that  the  ice  which 
carried  the  bowlders  to  Long  Island  wiis  tliat  of  the  glacier  and 
not  of  detached  icebergs ;  in  other  words,  that  the  glacier  did 
not  terminate  along  the  Connecticut  shores  in  the  early  part  of 
the  Champlain  era  duriuK  the  melting,  and  give  off  icebergs 
for  tiirliier  souihwurd  Inini^jiortatiDii.  This  point,  whioh  !m 
some  arguments  in  its  lavor,  I  propose  to  consider  in  a  future 
paper  on  the  geology  of  Long  Island.  Even  if  the  glacier  had 
ita  southern  limit  along  Southern  New  England,  the  Sound 
would  have  been  filled  with  the  floating  mas.ses,  and  its  waters, 
greatly  freshened  bv  the  under-glacier  streams,  poured  in  along 
the  wliole  coast  and  by  the  melting  of  icebergs;  the  exclusion, 
therefore,  of  the  molluscan,  articulate  and  vertebrate  lite  of 
existing  species  from  the  Connecticut  coast  would  have  lieen 
nearly  or  quite  complete. 


Art.  XXXVriL— ro/-a/5«((Ae  Galapagos  Islands,  by  L.  F. 
PODRTALfia. 

The  Galapagos  Islands  are,  as  is  well  known,  an  im]ini1aDt 
point  in  the  geographical  distribution  of  corals,  being  almost 
exactly  on  the  boundary  of  the  coral-pro<iucing  part  of  the 
Pacific  Ocean,  and  that  portion  wiiich  is  destitute  of  them  on 
account  of  the  low  temperulure  of  the  water.  All  the  writers 
♦  Ann.  Ljc,  KaL  Hist  of  New  Tork,  riii,  119,  May,  ISSS. 
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a  the  subject  have  placed  this  group  of  islands  in  this  latter 
Drtion.  During  the  visit  of  the  United  States  Coast  Survev 
reamer  Hassler,  a  number  of  specimens  of  corals,  of  which 
le  following  is  the  list,  were  picked  up  on  the  beaches  of  sev- 
ral  of  the  islands : 

Ulavgia  Bradley^.  Verrill,  Indefatigable  Island. 

Pavom'a  gigantea  Vemll,  James  Island. 

I^avonia  clivosa  Verrill,  Indefatigable  Island. 

Pawmta,  sp.,  James  Island. 

Astropsammia  Pedersenii  Verrill. 

PociUipora  capitata  Verrill,  Jervis  and  Charles  Islands. 

Parties,  sp. 

The  undetermined  Pavonia  is  a  massive  species  with  larger 
ilicles  than  those  of  the  two  other  ones,  and  more  porous  and 
ghter.  The  specimen  is  too  much  rolled  for  nearer  determina- 
on.     The  Pontes  is  massive,  also,  and  in  the  same  condition. 

The  species  are  all,  or  nearly  all,  identical  with  those  found 
t  Panama.  They  are  mostly  reef -builders,  but  here  live  prob- 
biy  isolated  and  at  a  certain  depth,  having  never  been  ob- 
jrved  in  situ.  In  individual  growth  they  are  fully  equal  to 
lose  from  more  favored  localities,  the  rolled  pieces  of  Pavonia 
measuring  six  or  seven  inches  in  diameter,  thus  indicating 
lasses  of  considerable  size  originally.  They  are  not  confined 
>  the  northernmost  islands  of  the  group,  where  we  should 
tore  naturally  look  for  them,  from  the  greater  proximity  to 
le  warm  current,  but  as  the  list  shows,  a  PocilUpora  was  found 
;  Charles  Island,  one  of  the  southernmost  The  probability 
:  fragments  drifting  from  one  island  to  the  other  is  very  small, 
«ring  to  the  considerable  depth  of  water  between  them. 


3T.  XXXTX. — A  Comparison  between  ihe  Ohio  and  West  Vir- 
ginia sides  of  the  Alleghany  Coal-field ;  by  E.  B.  Andrews. 

[Bead  before  the  American  Association,  at  the  meeting  at  Detroit.] 

In  the  study  of  the  Alleghany  coal-field  it  is  necessary  to 
ive  some  well  defined  geological  horizon  to  serve  as  a  datum 
le  with  which  to  collate  the  various  strata.  Sometimes  the 
iderlying  formation — conglomerate  in  western  Pennsylvania 
id  Waverly  in  Ohio — is  taken  for  such  base  line  and  measure- 
ents  are  made  to  the  strata  above  and  the  coal-seams  are 
ttered  or  numbered  accordingly.  But  the  conglomerate  is  an 
Lcertain  formation  and  the  Waverly  presents  a  very  undulat- 
5  and  uneven  surface,  as  shown  by  Mr.  M.  C.  Read  and 
yself  in  the  Ohio  Geological  Reports.     In  this  discussion,  I 
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prefer  to  take  the  horizon  of  the  Pittsburgh  seam  of  coal  as  ths 
base  of  measurement 

This  seam  is  of  wide  extent,  being  226  miles  long  and  aboat 
100  miles  wide,  and  is  easily  recognized  by  geologists.  It  btu 
been  asserted  that  this  seam  was  formed  in  a  trough  witb  the 
Alleghany  mountains  forming  a  sloping  side  on  the  one  band 
and  the  Cincinnati  uplift  ou  tlie  other,  and  as  the  subsidence— 
which  is  conceded  to  have  been  regularand  uniform — continued, 
the  marsh,  with  its  accumulated  vegetable  matt«r,  crept  up 
either  slope.  In  time  the  center  or  lowest  part  was  buried  bj 
sediments  and  new  land  surfaces  were  formed  on  wbich  vegeta- 
tion grew  and  other  resulting  seams  of  coal  stretched  across  the 
trough  from  side  to  side  like  the  chorda  of  an  arc,  but  all 
coalescing  with  the  great  seam  ever  rising  along  the  mai^ns  to 
meet  them.  I  know  of  no  proof  whatever  that  the  Alleghany 
mountains  were  uplifted  just  before  the  era  of  the  upper  coal- 
measures,  nor  is  there  any  that  the  slope  on  the  side  of  the 
Cincinnati  uplift  dillered  at  the  time  the  Pittsburgh  seam  was 
formed  from  what  it  had  been  during  the  era  of  tbe  lower  coal- 
measurea  There  is,  furthermore,  no  proof  that  the  upper  and 
lower  coal-measures  are  unconformable,  as  they  must  necessarily 
be  if  ihu  theory  controverted  be  true.  Moreover,  as  a  mattei 
of  tact,  in  Ohio,  in  locations  which  I  have  carefully  examined, 
where  the  seama  above  the  Pittsburgh  seam  are  eaid  to  coalesce 
with  the  latter,  there  is  no  such  coalescing,  but  the  searai 
ciiiitiniiG  wi?stwar([  \ou^  distances  bt'vond  tin;  points  where  the 
union  is  supposed  to  have  taken  place. 

Dirircganling,  therefore,  the  discredit  attempted  to  be  throivn 
upon  the  great  Pittsburgh  seam  as  exceptional  in  its  mode  of 
formation,  I  shall  confidentlv  assume  it  as  a  trustworthy  datum 
lini'  111  ^'uide  us  in  our  investigations. 

Tlii-^  swim  occupies  nearly  the  center  of  the  northern  and 
wi'lcr  part  of    the  Alleghany  coal-field  and  extends  through 
poi'tiuiia  uf  Pennsylvania,  Ohio,  and  West  Virginia.     It  doa    . 
not  reach  Kentucky,  its  limit  of  extension  to  the  southwest  being    j 
not   far  from   the  mouth   of  the   Guyandotta   river  in   West    | 
Virginia. 

Now,  if  we  take  this  seam  of  coal  and  follow  around  its  hne 
of  outcrop  and  measure  from  it  down  to  the  base  of  the  pro- 
ductive coal-measures,  we  find  the  intervals  quite  uniform 
through  the  larger  part  of  the  circuit.  In  Ohio,  according  to 
Dr.  Newberry's  measurements  and  mv  own,  it  is  from  700  to 
800  feet.  In  Pennsylvania  on  the  Alleghany  river  north  of 
Pittsburgh  it  is  reported  by  Prof.  H.  D.  Rogers  to  be  from  600 
to  700  feet ;  or  800  feet  incinding  the  conglomerate  underneath. 
In  the  northern  part  of  West  Virginia,  a  little  south  of  the 
Pennsylvania  line,  it  is  reported  to  be  500  feet     But  in  West 
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Virginia  farther  south,  the  interval  is  far  greater,  as  will  be 
shown.  If  we  make  a  section  across  the  whole  coal-field, 
including  the  Ohio  side  of  the  synclinal  axis,  taking  the  general 
line  of  the  Kanawha  river,  we  find  the  southeastern  side  of  that 
axis  not  onl j  very  much  wider  territorially,  but  also  containing 
a  much  greater  thickness  or  depth  of  productive  coal-measures. 
The  Pomeroy  seam  of  coal,  which  I  have  shown  in  the  Ohio 
Geological  Reports  to  be  identical  with  the  Pittsburgh  seam, 
dips  to  the  southeast  under  the  Kanawha  river  a  littk  above  its 
mouth.  A  few  miles  higher  up  the  river,  it  reappears  on  the 
other  side  of  the  synclinal  axis  and  has  been  identitied  by  Prof. 
W.  B.  Rogers  and  others.  From  this  point  we  descend  the 
geological  series  in  going  to  Charleston,  or  perhaps  to  a  point  a 
little  above  Charleston,  through  an  interval  estimated  to  be  700 
feet  Professor  Fontaine,  who  has  contributed  some  valuable 
articles  to  the  American  Journal  of  Science  on  the  Geology  of 
West  Virginia,  writes  me  that  he  thinks  it  may  be  greater  than 
this.  From  Charleston  to  the  Kanawha  falls  we  descend  in  the 
series  from  1,100  to  1,200  feet  I  measured  the  interval  between 
the  coarse  conglomeratic  sandrock  of  the  falls  and  one  of  the 
upper  coal  seams  on  Cotton  mountain,  a  seam  which  is  believed 
to  dip  below  the  river  a  little  above  Charleston,  and  iound  it 
nearly  1,200  feet  Prof.  Fontaine  estimates  1,200  feet  as  the 
thickness  of  the  coal-measures  between  the  top  of  the  conglome- 
ratic sandrock  of  the  falls  and  the  southeastern  outcrop  of  the 
measures  up  New  river.  A  thousand  feet  have  been  measured 
and  he  estimates  200  feet  for  a  space  not  measured.  This 
makes  a  total  of  3,100  feet  from  the  horizon  of  the  Pittsburgh 
seam  to  the  base  of  the  Productive  measures.  This  is  exclusive 
of  2,132  feet  of  lower  shales  and  limestones :  the  Lewisburg 
limestone,  according  to  Prof.  Rogers,  being  822  feet  thick. 
This  limestone  is  perhaps  local,  as  Prof.  J.  P.  Leslej^  makes  no 
mention  of  finding  it  in  his  investigations  m  Tazewell,  Russell 
and  Wise  Counties,  to  the  southwest,  where  he  found  the  lower 
coals  and  underlying  Devonian  rocks  caught  in  curious  lines  of 
faults  and  upthrows  which  have  brought  to  the  surface  lower 
Silurian  limestones.  But  the  Lower  Carboniferous  limestones 
appear  in  full  force  farther  southwest  in  Tennessee.  We  have, 
therefore,  about  2,400  feet  more  depth  of  Productive  coal- 
measures  below  the  Pittsburgh  seam  in  West  Virginia  than  in 
Ohio  and  Western  Pennsylvania.  My  own  personal  explorations 
on  the  tributaries  of  the  Kanawha,  and  on  the  upper  waters  of  the 
Guyandotte  and  of  the  Tug  fork  of  Big  Sandy  lead  me  to  the 
belief  in  a  corresponding  thickness  of  coal-measures  in  all  that 
portion  of  the  State  extending  southwestward  into  Kentucky. 

Perhaps  the  most  valuable  range  of  bituminous  coals  in  the 
United  States  is  that  belt,  which,  beginning  upon  Elk  river, 
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linages  tlie  Eaaawhn  between  Chiirleston  and  Eanawfaa  foils,  I 
inclmles  the  Coal  river  field,  and  crosses  tbe  Guvaudotle,  the  | 
upper  Twelve  Pole,  and  Tug  and  Louisa  forks  of  Big  Snndy, 
Tills  belt  belongs  geologically  to  a  space  in  the  vertical 
series,  which  is  below  the  horizon  of  llie  base  of  the  coal- 
measures  in  Ohio  and  Western  Pennsylvania.  Yet  below  tbis 
group  comes  in  another,  which  Prof.  Fontaine  designates  as  the 
Conglomerate  seriea  If  we  replace  the  strata,  now  inclined  on 
either  sid§  of  the  synclinal  axis,  in  their  original  horizontal 
position,  we  find  the  proof  of  a  vast  depression  of  the  surface 
in  this  portion  of  West  Virginia  at  the  l»eginning  of  the  seri« 
of  Productive  coal  measures.  It  was  doubtless  a  trough,  a 
geiwynolinal,  according  to  Prof.  Dana'a  nomenclature,  and  a 
part  of  the  great  Appalachian  system  of  the  wrinkling  and  fold- 
ing of  the  continent  To  the  southeast  there  were  at  the  time 
elevated  lands  of  older  fonnatious.  stretching  along  the  same 
Appalachian  line  uf  di5turl)ance  and  upheaval. 

On  the  northern  and  western  aide  of  this  vast  basin  lav  the 
inaj^inal  plateau  of  the  Waverly  more  than  2,000  feet  high, 
with  the  yet  higher  Ltnds  of  the  Cincinnati  uplift  in  the  distanl 
western  background.  This  trough  had  somewhere  a  eonuection 
with  the  ocean  and  gradually  sank  below  the  water,  while  at 
the  same  time  tbe  rivers  fram  tlie  highlands,  more  or  less  remote, 
brought  in  Bediroeats  of  varioua  kinds.  The  muda  and  sands 
sometimes  accumulated  so  as  to  be  above  tbe  water  and,  daring 
intervals  i>f'  repose  in  the  subsidence,  vegetation  crept  out  over 
the  lu'wiv  formed  sm-fnccs  au.l  Ibrmed  gre.-it  marshes.  whiL-h, 
when  suBsequently  buried,  gave  to  mankind  seams  of  coal 
The  spaces  between  the  seams  of  coal  were  at  first  chiefly  filled 
with  sand  which  now  constitutes  the  massive  sandrocka  which 
characterize  the  whole  i-egion  of  the  lower  coals  of  West 
Virginia.  Sometimes  the  sands  were  coarse  and  gravelly  and 
formed  true  conglomerates.  ,  The  conditions  favorable  to  the 
fonn.ition  of  limestone  did  not  exist,  and  in  tbe  lower  2,000 
feet  of  accumulations,  I  have  seen,  in  all  my  extended  explora- 
tions of  the  region,  only  a  single  limestone  layer,  and  that  ia 
Webster  County,  on  the  head  of  Elk  river.  I  had  no  oppor- 
tunitv  to  examine  it  for  fos-sils. 

Wlien  at  last,  in  the  subsidence,  this  basin  was  filled,  tbe 
waters  came  over  the  marginal  plateau  to  the  north  and  west,  a 
region  remarkable  for  its  stability  and  for  the  uniformity  and 
evenness  of  its  subsidence.  At  fir-st,  over  the  newly  submei^ed 
space  was  spread  a  more  or  less  continuous  sheet  of  coarse  sand 
and  gravel  which  now  constitutes  the  coal-measure  conglome- 
rate of  Ohio  and  Western  Pennsylvania.  The  continuity  of 
the  sheet  is  often  broken  and  large  areas  around  the  margin  of 
our  Ohio  coal-field  show  no  con^omerate  whatever.     The  first 
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coal  marshes  grew  in  the  hollows  and  depressions  of  the 
Waverly,  depressions  formed,  it  may  be,  wholly  or  in  part,  by 
erosions  from  surface  drainage  during  the  long  period  in  which 
the  formation  had  remain^  high  and  dry  land.  After  the 
whole  plateau  had  been  submerged  the  same  process  of  filling 
up,  ana  marsh-forming  and  coal-making,  went  on,  as  has  already 
been  described,  with  the  exception  that  the  waters  were  more 
habitable  and  the  layers  of  fossil  iferous  limestone  show  the 
remains  of  crinoid,  mullusk  and  fish. 

Less  sand  and  more  mud  was  brought  in  and  shales  abound, 
although  sandstones  are  not  uncommon,  even  those  that  are 
conglomeratic  in  character.  The  Pittsburgh  seam  of  coal, 
which  I  have  used  as  my  basis  of  measurement,  was  by  no 
means  the  last  in  the  upward  series.  There  are  above  it  in 
West  Virginia,  probably  1,200  to  1,500  feet  of  coal-measure 
rocks,  with  seveml  seams  of  coal.  This  would  give  from  4,800 
to  4,5u0  feet  of  productive  coal-measures  in  that  favored  State. 
No  other  State  in  the  Union  contains  so  great  a  vertical  range. 

This  great  Kanawha  basin  or  trough  originally  extended  to  the 
south  or  southwest  so  as  to  include  the  area  in  which  the  coals 
of  Montgomery  county,  Va.,  were  formed,  for  these  coals  are 
doubtless  the  equivalents  of  the  lowest  on  New  river,  as  are 
also  the  remnants  and  outliers  of  coal  in  Tazewell,  fiussell,  and 
Scott  counties. 

The  subsequent  upheavals  and  erosions  have  thrown  great 
diflBculties  in  the  way  of  determining  the  course  and  extent  of 
this  ancient  trough.  I  have  no  sections  along  the  southeastern 
side  of  the  coal-field  in  Kentucky — for  these  we  must  look  to 
Prof  Shaler,  now  engaged  in  the  prosecution  of  the  Kentucky 
Survey ;  but  in  northern  Tennessee,  on  the  same  side  of  the 
field,  rrot  SaflFord  reports  about  2,600  feet  of  coal-measures 
above  the  horizon  of  the  Mountain  limestone.  It  is  impossible, 
in  the  absence  of  sections  through  Kentucky,  to  determine 
whether  these  2,500  feet  in  Tennessee  were  formed  in  a  trough 
of  equal  depth  with  that  on  the  Kanawha.  It  was  doubtless 
approximately  so,  and  we  have  here  a  clue  to  the  direction  of 
the  trough  to  the  southwest  If  the  Lewisburg,  West  Virginia, 
limestone  is  the  equivalent  of  the  Mountain  limestone  of  Ten- 
nessee, we  may  infer  that  this  formation,  wherever  it  existed 
along  the  line  of  the  geosynclinal  depression,  was  carried 
down,  while  the  lower  Carboniferous  limestone  of  Ohio 
and  Northeastern  Kentucky,  on  the  northwestern  side  of  the 
synclinal  axis,  were  not  involved  in  the  movement  In  south- 
em  Tennessee,  Prof.  SaflFord  reports  in  one  of  his  sections  only 
about  8(K)  feet  of  coal-measures  above  the  Mountain  limestone, 
the  upper  1,700  feet  having  doubtless  been  removed  by  denu- 
dation.    If  not  thus  removed,  the  limestone  was  not  carried 
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down  in  the  geosynclinal,  but  remained  on  the  higher  n 

as  ill  Ohio,  and  the  original  trouch  by  which  connection  i._ 

had  with  the  sea  lay  probably  lo  toe  east 

Did  the  same  geosynclinal  trough  extend  in  the  opposite 
direction  from  the  Kanawha  valley,  i.  e,.  to  the  northeast  through 
Peiinflvlvania?  If  the  equivalency  of  the  Pittsburgh  »'aia  hx 
been  rightly  determined  in  the  Cumberland  and  Broad  Top 
coal-fields,  we  have  in  the  former,  according  to  Mr.  Tyson, 
1,100  I'eet  of  productive  measures  below  that  Beam,  and  in  the 
latter  aboitt  700,  according  to  Prof.  Lesley.  Pro£  Lesley  has 
recently  reported  finding  in  the  Broad  Ton  field  thin  coals  in 
the  lower  Carboniferous,  in  strata  which  be  regards  as  equiva- 
lents of  the  Waverly  Berea  grit  of  Ohio.  Tbis  is  a  discovery 
of  the  highest  interest,  but  it  will  not  eB'ect  this  disciisflion. 
since  I  confine  myself  to  what  we  term  the  Proiluctive  coal- 
measures.  The  geological  interval  between  the  middle  of  the 
Waverly,  with  theCtiCftter  limestone  above,  and  these  measure* 
is  a  very  great  ona  It  may  be  remarked  in  this  coDnection 
that  there  are  doubtless  areas  where  the  lowest  portions  of  these 
measures  contain  no  register  of  themselves  in  seams  of  coai,  the 
conditions  of  coal-makmg  not  e.xisting,  but  we  have  so  little 
definite  information  on  this  point  that  it  appears  to  be  neces- 
ftary  to  make  our  limit  of  depth  the  lowest  known  coaU  oi  the 
proper  ooal-measurea  It  is  quite  possible,  for  example,  that  the 
shales,  &c„  bfitween  the  lowest  coal-seam  on  New  River,  West 
Vii^inia,  and  the  Lewisbur"  limestone  may  pomewhere  contain 
seams  of  coal,  but  it  is  not  best  in  this  paper  to  assume  the  ex- 
istence of  such  facts. 

In  the  anthracite  coal  fields  of  Pennsylvania  there  is  so 
much  uncertainty  as  to  an  equivalent  of  the  Pittsburgh  seam 
that  I  fear  we  shall  gain  little  or  nothing  from  them  to  bear 
upon  the  question  of  the  original  depth  of  the  basin  in  which 
they  were  formed.  Prof.  Lesquereux,  in  his  chart  of  grouped 
section.s  in  the  fourth  volume  of  tlie  Kentucky  Survey,  places 
all  the  coal-.seams  of  Wilkesbarre,  Pittston,  Scranton  and  Car- 
bondale  below  the  horizon  of  the  Pittsburgh  seam.  In  the 
Pottsville  region  Mr.  Daddow  claims  that  seam  G.  of  his  series, 
is  the  equivalent  of  the  Pittsbui^h  seam.  The  seam  G.  is  650 
feet  alKtve  the  lowest  seam  in  the  series,  one  imbedded  in  coq- 
glomerate.  If  we  accept  this  equiv.-ilency  we  find  no  proof  of 
the  existence  of  the  deep  geosynclinal  trough  in  that  direction. 
If,  agiiiu,  the  conglomerate  under  the  anthracite  basins  is  the 
eouivalcnt  of  the  conglomerate  of  Western  Pennsylvania  and 
Oliio.  and  they  were  once  one  and  continuous  as  the  Penusvl- 
vania  geologists  ailirm,  then,  since  to  the  west,  the  conglomer- 
ate was  not  deposited  until  after  the  great  West  Virginia 
trough  was  filled  and  the  waters  in  the  general  subsidence 
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over  the  great  marginal  plateau  already  described,  we 
i^ell  infer  that  there  could  not  have  been  an  extension 
gh  the  anthracite  region  of  the  geosynclinal  valley. 
\  was  only  enough  of  greater  depth  to  include  the  in- 
jd  thickness  of  the  conglomerate. 

3  comparison  of  the  two  sides  of  the  Alleghany  coal- 
5Uggests  a  very  great  difficulty  in  regard  to  the  determina- 
►f  the  place  of  what  is  termed  the  coal-measure  Conglom- 

Ls  there  an  established  horizon  for  such  Conglomerate 
merican  geology?     In  Ohio  we  now  are  in  the  habit  of 
g  that  rock  the  Conglomerate  which,   when  found  at  all, 
iix>n  the  Waverly  (although  formerly  the  Waverly  con- 
?rate  was  also  thus  designated)  and  is  approximately  from 
o  800  feet  below  the  horizon  of  the  Pittsburgh  seam  of 
The  same  Conglomerate  extends  under  the  bituminous 
ield  of  Western  Pennsylvania  and  holds  the  same  rela- 
o  the  Pittsburgh  coaL     This  conglomerate  horizon  should 
the  same  relative  distance  below  the  Pittsburgh  seam  in 
Virginia,  and  I  think  I  have  probably  found  lithological 
of  It  in  a  very  coarse  conglomerate  on  Elk  River — a 
h  of  the  Kanawha  which  enters  the  latter  at  Charleston, 
le  Kanawha  Falls  is  a  conglomerate  more  than  1000  feet 
in  the  series.     This  rock  has  been  honored  with  a  capital 
i  the  coals  in  the  1200  feet  below  it  are  spoken  of  as  the 
lomerate  series.     Still  below  this  series  and  below  all  the 
Prof.    W.   B.  Rogers  finds  another  conglomerate  in  the 
River  valley  as  does  Prof.  Lesley  under  the  lowest  coals 
J  faults  and  upthrows  to  the  southwest.     Now  if  the  coal- 
ire  Conglomerate  is  a  geological  horizon  and  not  merely 
k,   these  various  strata  cannot  all  be  the  true  Conglom- 

We  find  conglomerates  everywhere  in  the  vertical  range 
e  coal-measures.  They  are  found  even  above  the  horizon 
e  Pittsburgh  seam.  Heavy  conglomerates  abound  along 
estern  side  of  the  eastern  Kentucky  coal-field,  at  various 
tions  above  the  lower  Carboniferous  limestone,  and  the 
is  true  in  Tennessee. 

the  Indiana  and  Illinois  coal-field,  the  coal  seams  of  which 
never  been  synchronized  with  those  of  the  Alleghany 
ield,  we  have  reported  a  conglomerate  or  millstone  grit, 
lo  one  knows  ita  exact  place  in  the  great  time  scale,  or 
ler  it  is  the  equivalent  of  any  of  the  half  dozen  well- 
ed conglomerates  of  the  Alleghany  field.  So  far  as  we 
know  it  may  have  no  equivalency  any  where. 
Arkansas  there  is  a  conglomerate  called  in  the  Geological 
rts  the  Millstone  grit.  The  available  coals  of  the  Stiite 
lid  to  lie  below  it,  and  are  therefore  called  the  Sub-Con- 
erate  coals,  although  Prof.  Lesquereux  asserts  that  they 

JoTJK.  Sci. — Third  Series,  Vol.  X,  No.  58— Oct.,  1875. 

19 


290  A.  Agaesiz — Instwclt  i"  IJermit  Crab. 

belong  to  tlie  true  coal-formation  nnd  cannot  be  separated  ftom 
it  The  cotiElomerate  in  thia  caise  can  have  nothing  more  than 
n  lithologicarsigniiieance. 

In  the  South  Joggins  coal-6eM  at  the  head  of  the  Bay  of 
Fundj,  Sir  Wm.  Logan  reports  14,670  feet  of"  coal-raeasurea 
In  thia  vast  seriea  of  »trata,  and  not  very  far  frona  the  middle 
of  it.  Dr.  Dawson,  in  hia  ndmiraWt)  work  on  Acadian  Geolozt, 
finds  a  Rronp  of  c^nn-^e  sandrocks  which  he  denominalea  ikfl 
Millstone  Gnt  sericB.  Here  the  millstone  grit  is  not  known  to 
be  the  equivalent  of  the  millstone  grit  of  Great  Britain,  nor  of 
any  of  our  conglomcmtes  of  the  United  States. 

In  view  of  this  confusion.  I  think  all  will  agree  with  me  that 
the  terms  millatone  grit  and  coal-m»isure  conglomerate  should 
either  be  used  to  designate  a  uniform  horiaon  in  the  Carbonif- 
erous system  or  be  abandoned  as  geological  terms  and  retained 
onlv  for  their  lithological  meaning. 

f  close  this  paper  with  another  remark  by  way  of  inferenct, 
viz:  that  there  is  need  of  an  entire  revision  of  the  classifica- 
tion of  the  oual-Beams  of  the  great  Alleghany  coal-field.  It 
aeems  strange  to  begin  in  the  middle  of  the  vertical  seriea  hdJ 
call  a  seam  of  coal  No.  1,  or  letter  A,  and  enaraerato  upward, 
while  all  the  seams  below  are  left  without  enumeration.  B« 
the  data  for  such  revision  are  not  yet  sufficient. 


Akt.  XL.—L:stinctt  in  He]~niit  Crahs ;  by  Alexander 
AoAsaiz. 

Willi, K  tracing  tlic  development  of  one  of  our  species  ni 
Ueriiiit.  Crabs  I  raised  from  very  young  stages  a  number  of  speci- 
iin'Ms  lill  they  reached  the  size  when  they  need  the  protection 
1)1  !i  slicil  for  their  further  development  I  was  of  i-ourse  curi- 
jiiH  lo  see  how  they  would  act  the  firet  time  when  supplied 
with  the  necessary  shells.  For  this  purpose,  a  number  of  shells, 
some  of  them  empty,  others  with  the  animal  living,  were  placed 
in  ihi-  glass  dish  with  the  young  crabs.    Scarcely  had  tli^'  shells 


viiriahly  at  the  luuuth,  ^lul  s.M>n  a  couple  of  tiie  crabs  decided  to 
vciiiiiro  ill.  wliicli  tliey  did  witli  remarkable  alacrity;  and  after 
suvtchiii;;  backward  and  forward,  they  settled  down  into  their 
slid!  with  iniuioiise  satisfaction.  The  crabs  who  were  so  up- 
fMrMinati'  as  lu  obuiin  for  their  share  living  shells,  remained  rid- 
ing roiiiui  upon  the  lumith  of  their  future  dwelling  and  on  the 
ileal li  of  the  inollusk,  which  generally  occurretl  soon  after  in 
caiilivity,  coinniencctl  at  once  to  tear  out  the  animal,  and  bar- 
ing oaten  him,  proceeded  to  take  its  place  within  the  shell. 
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It  is  of  course  very  difficult  to  apply  to  Invertebrates  many 
of  the  laws  of  natural  selection,  and  thus  far  we  know  so  little 
of  the  habits  of  most  of  our  marine  animals  that  it  is  idle  to 
speculate  upon  the  eflect  of  causes  which  may  effectually 
modify  the  life  of  higher  animals.  In  the  case  above  men- 
tioned there  is  no  possible  connection  between  the  embryo  and 
the  parent  to  account  for  the  young  having  learned  from  the 
former  the  use  of  the  shell  and  its  value  for  his  existence. 
We  can,  therefore,  only  explain  the  faculty  of  performing  this 
act  as  inherited,  or  else  as  a  simple  mechanical  act  rendered 
necessary  by  the  conditions  of  the  young  hermit  crab.  The 
latter  seems  the  more  probable  case  irom  the  nature  of  the  test 
of  the  hermit  crab  in  its  younger  stagea  While  the  young 
hermit  crab  soon  after  leaving  the  egg  is  still  provided  with  its 
powerful  temporary  swimming  feet,  and  while  the  feet  of  the 
adult  can  only  be  traced  as  mere  rudiments  behind  them,  the 
whole  test  of  the  cephalothorax  and  abdomen  (which  are  sym- 
metrical) is  of  considerable  consistency  up  to  the  last  moults 
preceding  the  stage  when  it  seeks  a  shell.  At  that  time  the 
young  are  no  longer  symmetrical,  the  feet,  which  are  now  fully 
developed  being  largest  on  the  right  side  and  the  abdomen, 
beginning  to  curve  in  the  same  direction  away  from  the  longi- 
tudinal axis.  When  the  moult  has  taken  place  which  brings 
them  to  the  stage  at  which  they  need  a  shell,  we  find  important 
changes  in  the  two  hind  .pairs  of  feet,  now  changed  to  shorter 
feet  capable  of  propelling  the  crab  in  and  out  of  the  shell ;  we 
find  also  that  all  the  abdominal  appendages  except  those  of 
the  Ifist  joint  are  lost,  but  the  great  distinction  between  this 
stago  and  the  one  preceding  it  is  the  curling  of  the  abdomen  ; 
its  rings,  so  distinctly  marked  in  the  previous  stages  are  quite 
indistinct  and  the  test  covering  it  is  reduced  to  a  mere  film, 
50  that  the  whole  abdomen  becomes  of  course  very  sensitive. 
[t  is  therefore  natural  that  the  young  crab  should  seek  some 
shelter  for  this  exposed  portion  of  his  body,  and  from  what  I 
bave  observed,  any  cavity  will  answer  the  purpose ;  one  of 
the  young  crabs  having  established  himself  most  comfoiiably 
in  the  anterior  part  of  the  cast  skin  of  a  small  isopod,  whicn 
seemed  to  satisfy  him  as  well  as  a  shell,  there  bemg  several 
3mpty  shells  at  his  disposal.  This  mechanical  explanation  still 
leaves  unanswered  the  eagerness  with  which  the  crabs  rushed 
For  the  shells,  their  careful  examination  of  its  openings,  their 
taking  the  animal  out  and  occupying  his  place;  all  acts  which 
seem  to  require  considerable  intelligence?,  and  to  show  remark- 
ible  forethought?. 

Newport,  Aug.  23,  1875. 
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SCIENTIFIC    INTEL  LIGENt:E. 
I.    CHKMISTifY   AND   PHYSICS. 

1.  Oa  the  Oonititution  of  Ammoninrn  CQinpounds.— in  their 
previous  paper,*  Meykr  and  Lbcco  established  the  idenlily  uf  tk 
two  ili-methyl  di-ethyl  derivatives  of  amiuoiiiuni,  whether  db' 
tallied  from  di-methylaniine  and  ethyl  ioilide  on  the  one  hand,  or 
from  di-ethylamiue  and  methyl  Iodide  on  the  other,  by  the  com 
plete  equality  of  their  physical  properties,  and  of  tbtir  chemicHt 
rea<-tiona  in  solution,  by  the  identity  of  their  decomposition- 
products  at  high  temperatures,  the  equal  solubiliiv  uf  their  plati- 
num flftlts,  which  were  identical  in  crytitalline  form,  and  by  tiu 
exact  similarity  of  fusing  point  of  their  picrates.  To  these  uar 
ticulara,  thev  now  add  the  cryelallographic  identity  of  their 
picrales  as  determined  by  Orotb  and  Arzruni.  Losaen  having 
objected  that  the  conclusion  drawn  from  the  above  facte — L  e.. 
that  nitrogen  was  a  pentad  in  these  compounds — wha  not  war- 
ranted niiless  it  conld  be  shown  that  no  exchange  of  radicals  took 
place  within  the  molecule,  the  authors  have  made  a  series  of  ci- 
perimeuts  to  test  this  question.  By  acting  on  tetra-methylanmio- 
nium  iodide  with  ethyl  iodide,  there  would  result,  if  an  exchange 
did  actually  take  place,  the  following  reaction : 

N(CH,)tI+C,H»I=N(CU,),C,H,I+CHaI. 
The  two  substanoes  were  heated  together  in  a  sealed  tube,  fint  to  i 
inn"  and  then  to  150'  (the  oriiiinal  reaction  having  been  com- 
nletcil  ;it  H'>');  I'ut  no  trace  of  any  rcnctiiui  cuul.l  he  ilctecle']. 
The  same  result  was  obtained  when  methyl  iodide  w;»s  heated 
with  tetrethylammonium  iodide  to  70°,  to  1.^0,  and  even  to  180' 
{the  previous  ei^criments  having  been  conducted  at  ordinary 
temijoraturea).  The  authors  hence  reiterate  their  conclusion  that 
the  ammonium  derivatii'ea  are  not  molecular  but  atomic  com- 
pounds and  lliat  in  them,  the  nitrogen  is  quinquivalent. — Jter. 
Bed.  i'heiii.  Ges.,  viii,  93ii.  July,  1875.  u,  f.  a 

2,  On  Reteiie. — Among  the  products  obtained  in  the  destnic- 
tive  distillation  of  wood,  is  a  heavy  oil  often  employed  in  lubrica- 
tion. This  oil  is  very  rich  in  the  hydrocarbon  i-etene,  and  Ek- 
sTitt.M)  has  extractci]  this  substance  from  it  and  submitted  it  to 
an  investigation.  On  pressing  the  cooled  oil,  a  grayish  soapy 
mass  is  obtained  having  tlio  odor  of  creosote  and  molting  at  84  - 
85".  After  washing  with  ether,  solution  in  boiling  alcohol,  dc 
colorizatiou  with  animal  charcoal  and  crystallization,  pure  retene 
is  obtained  in  white  micaceous  settles,  fusing  at  9S'-5  and  h.iviiii,' 
the  composition  C,sH,g.  Crystallized  retene  has  a  density  of 
ri  3,  and  fused  i>f  r08.  It  is  readily  soluhlein  boiling  alcohol  and 
glacial  acetic  acid,  and  in  carbon  disulphide,  benzene,  and  ether. 
It  unites  directly  witli  chlorine  and  bromine  at  ordinary  tcmjiera- 
tures  and  is  readily  oxidized  by  nitric  acid.    The  picrate  crystuiliie* 

•  This  Journal  for  June,  1876,  p.  462. 
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in  orange  needles.  Di-  and  tetra-bromo-retene,  and  a  salpho-con- 
jagated  acid  and  its  salts,  are  described.  In  acetic  acid  solation, 
chromic  acid  oxidizes  it  to  dioxyretistene  C,gH,^Og  and  to  two 
other  bodies,  C.jHjgOj  and  CigH^^Og,  both  monobasic  acids, 
forming  well  denned  salts.  Dioxyretistene  reduced  by  zincjpow- 
der,  yields  dibenzyl.  Hence  he  regards  the  retistene  of  Wahl- 
forss  as  probably  only  a  mixture  of  retene  and  dibenzyl. — Bull, 
Soc.  Ch,^  II,  xxiv,  55,  July,  1876.  G.  F.  B, 

3.  On  Propargylene^  a  new  hydrocarbon^  ^3-^2* — ^7  *^®  ^^ 
tion  of  strong  bases  on  croton-chloral,  dichlorallylene,  CjHjCl, 
is  obtained.  Finneb  has  now  observed  that  sodium  is  capable  of 
uniting  directly  with  this  body,  and  that  the  product  when  de- 
com(M>aed  by  water,  yields  a  gas  having  the  composition  CgHj,, 
which  he  calls  propargylena  If  fragments  of  sodium  be  placed 
in  dichlorallvlene  at  ordinary  temperatures,  a  slight  almost  miper- 
ceptible  evolution  of  gas  takes  place,  but  in  the  course  of  half  an 
hour,  the  sodium  sinks  to  the  bottom,  having  been  converted  into 
a  brown  dull  mass,  with  a  notable  increase  of  volume.  Finally, 
when  somewhat  less  than  a  molecule  of  sodium  has  been  added 
to  one  of  dichlorallylene,  the  latter  has  entirely  disappeared,  the 
dry  mass  bein^  the  sole  product.  Water,  alcohol,  and  ether  de- 
compose it,  evolving  torrents  of  gas  and  forming  sodium  chloride. 
It  has  not  been  obtained  pure  and  its  analyses  are  discordant ;  but 
its  mode  of  formation  gives  it  the  probable  formula  CgHjClaNao. 
If  it  be  treated  with  water  and  the  evolved  gas  be  passed  through 
bromine,  this  is  absorbed,  and  a  heavy  oil  is  obtained,  having  the 
formula  CaHjBr^.  By  the  action  of  potassium  hydrate  upon 
this,  tribromallylene  CgHBr^  is  obtained  and  this  unites  directly 
with  Brj  to  ffive  CjHBrj  in  white  crystals.  Propargylene  gas 
passed  through  ammoniacal  silver  solution,  gives  a  precipitate  of 
fine  white  needles,  which  rapidly  blacken  even  in  the  dark,  and 
have  the  probable  composition  (C3Hjj)jAg20.     Pinner  regards 

CNall 

the  sodium  compound  as  composed  thus  :  ^  ^  9  ^^^ 

ClaCl.^^CNaH 
CH 
propargylene  thus  :       //  \         ;    and  the  decomposition  of  the 

former  by  water  is  represented  as  follows  : 

^y^         CH 

Cl^^.:^CH    =    c^^Ch"^^'"''''^^ 
'"Ci Na" 

Hence  this  dichlorallylene  is  not  a  derivative  of  allylene  proper, 
but  is  propargylene  dichloride. — Ber,  Berl,  Chem,  Ges,^  viii,  898, 
July,  1875.  G.  F.  B. 

4.  Synthesis  of  a  dextrorotatory  Malic  acid, — Bbemkr  has 
published  a  preliminary  note  on  a  new  malic  acid  which  rotates 
the  polarized  ray  to  the  right,  produced  from  dextro-rotatory  tar- 
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tanc  acid,  Ordinary  tartnric  acid,  iodine,  phosphorus  and  a  little 
water,  were  eucloeed  in  aealed  tubes  and  heaifd  in  a  water-bath 
for  several  days.  The  mass  was  treated  witli  wat<rr,  the  ancdnic 
acid  cryetallized  out,  the  mother  liquor  diluted  and  the  phosphoric 
and  unattacked  tartaric:  acid  separated  by  milk  of  lime.  Ammo- 
nium nitrate  vras  atlded  and  the  solution  evaporated.  On  thv 
addition  of  alcohol,  calcium  malate  and  succinate  were  deposited. 
They  were  couverted  into  lead  salts,  the  lead  separated  by  H,S,  anti 
the  aiside  obtained  by  evaporation,  wore  separated  by  the  deliques- 
cence of  the  former.  Kecrystal  ligation  of  tlie  acid  ammoninm 
salt  afforded  a  pure  malaie,  having  the  same  form  aa  the  natural 
salt  and  fusing  at  170°  C.  Examined  with  thePolaristrobometeror 
Wild,  the  salt  was  found  to  rotate  to  the  right.  The  auLbur  is 
now  eii){aged  la  the  attempt  to  produce  a  left-handed  malic  acid 
from  Iravolanaric  acid,  in  the  hope  that  from  the  two  an  inactite 
malic  acid  may  result,  as  racemio  comes  from  the  two  tartaric: 
acids. — Jfer.  Jierl.  Chem.  Oee.,  viii,  861,  July,  1875.         u.  v.  a. 

5.  Oh  Ethyl  and  Amyl-aiilphoearhonate»  as  remetiits  for  th 
Phyllox^a, — Dnmaa,  having  showu  that  potassium  Bulpboc^rlion- 
ate,  when  mixed  with  the  soil,  evolves  hydrogen  ealiihide  nud 
carbon  ilisulpbide,  recommended  this  subftanoe  for  destroying 
that  pest  of  the  grape  culture,  the  phylloxera,  since  it  was  well 
known  that  carbon  uisulphtde  was  rapidly  tital  to  them.  Slore- 
over,  he  showed  that  the  hydrogen  sulphide  evolved  simultane- 
ously, did  not,  under  these  circumstanoesj  seriously  injure  the  grajpe 
Slants,  beiug  rapidly  oxidized  in  the  soil.  Kxperimenta  made  by 
Oi.LER  and  Gketk  at  the  Agricultuml  High  School  of  Vienna,  have 

pose;  but  they  have  also  shown  the  equal  usefulness  of  another 
compound,  which,  while  at  the  same  time  evolving  in  the  soil  the 
noxious  carbon  disulpliiile,  docs  not  set  free  the  injurious  bydnigen 
sulphide.  Moreover,  while  the  former  substance  recommended  by 
Dumas  is  difficull  to  prepare  and  is  con8e(|uentlv  high  in  iirice, 
the  new  compound  can  be  made  with  facility  and  at  a  modeiaie 
price.  This  new  body  is  potassium  etbylsulphocarbonate  or 
xantbatc.  A  solution  of  this  salt  mixed  with  the  soil,  evolves 
CSj  copiously.  It  is  however  better  to  mix  the  dry  salt  with  a 
small  quantity  of  earth  iind  of  auper]»hosphate,  and  to  scatter  the 
dry  powder  about  (or  better  directly  upon)  the  roots.  In  this  way, 
both  the  potash  and  the  phosphoric  acid  become  useful  tinally  to 
the  plaTit. 

In  a  subsequent  paper,  the  same  authors  give  the  results  of  ^lune 
experiments  on  the  action  of  the  xanthate  on  plants.  They  found 
that  even  tender  succulent  plants  growing  in  only  half  a  litiT  of 
earth,  could  be  treated  with  a  gram  of  the  above  suit,  with  uo 
injurious  effect  other  than  the  loss  of  a  few  k.-vves.  Shrubs  were 
entirely  unaifeoted  when  treated  with  from  3  to  5  grams.  They 
also  reply  to  Duma^'s  statement  that  the  xanthate, is  tno  costly  in 
France  to  he  used  practically,  owing  to  the  high  piice  of  alcohol, 
supposing  the  fused  potassium  hydrate  out  of  the  question.     They 
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would  replace  the  ethyl  by  amyl,  forming  thus  the  amylsulpho- 
carbonate.  This  they  find  by  experiment  is  equally  etHcacious 
with  the  other,  has  even  less  injurious  action  on  plants  and  is  far 
cheaper.  Moreover,  it  may  be  made  easier.  If  concentrated 
potassium  hydrate  solution  be  agitated  with  crude  amyl  alcohol, 
and  carbon  disulphide  be  added,  the  whole  mass  becomes  warm 
and  deposits  potassium  amylsulphocarbonate,  in  a  form  best 
suited  for  use.  It  may  be  employed  either  in  solution  or  better 
mired  with  su)>erphosphate.  As  to  cost,  the  authors  estimate 
that  at  the  present  cost  of  amyl  alcohol  (fusel  oil)  in  Vienna,  it 
can  be  made  for  $15  a  hundred  weight.  It  is  not  only  useful  to 
exterminate  the  phylloxera,  but  also  many  other  root  parasites  of 
plants. — Der,  JBerl.  Chem,  Ges.,  viii,  802,  965,  June,  July,  1876. 

G.    F.    B. 

6.  (hi  the  occurreiice  of  Ethyl  Alcohol  in  Plants, — The  occur- 
rence of  ethyl  alcohol  in  the  unfermented  juices  of  plants  is 
rendered  probable  by  the  fact  that  these  juices  contain  not  only 
acetic  acia,  its  oxidation  product,  but  also  its  homologues,  methyl, 
hexyl,  and  octyl  alcohols.  Gutzeit  has  made,  in  Geuther's  labora- 
tory, a  somewhat  extended  investigation  of  this  subject,  using  for 
the  purpose  Heradeum  gir/anteum^  Pastinaca  scUiva^  and 
Anthriscus  cerefolium.  Six  and  a  quarter  kilograms  of  the  fruit 
of  the  first  plaiit  being  distilled  with  18  kilograms  of  water,  gave 
12  kilos,  of  a  distillate,  from  which  the  oil  on  the  surface  was 
separated  by  means  of  a  syphon.  The  residue  on  distillation  gave 
12  to  16  grams  of  volatile  liquids,  which  after  rectification 
boiled  between  72°  and  77®,  and  consisted  of,  methyl  and  ethyl 
alcohols,  the  latter  consituting  two  thirds.  By  examining  the 
fruit  at  various  stages  of  growth,  the  author  infers  that  as  ripen- 
ing approaches,  the  ethyl  compounds  gradually  diminish,  being 
converted  into  more  condensed  bodies ;  while  the  methyl  com- 
pounds remain  constant.  The  other  plants  mentioned  gave  a 
similar  result. — Liebig'^s  A7inalen,  clxxvii,  344,  June,  1875. 

G.    F,    B. 

7.  On  Arhutin. — Hlasiwktz  and  Habkkmann  have  made  a 
research  upon  arbutin,  a  glucoside  extracted  by  Kawalier  from 
the  Arctostaphylos  uva-ursi  or  bearberry.  Its  discoverer  observed 
that  it  was  easily  split  into  glucose  and  a  body  which  he  called 
arctuvin,  but  which  Strecker  asserted  to  be  hydroquinone.  The 
authors  find,  however,  that  the  body  thus  obtained  is  not  pure 
hydroquinone,  but  is  a  mixture  of  this  and  its  methyl  derivative, 

methyl  -  hydroquinone    CgH^  "!   Oil    ^  isomeric    with     saligenin 

CgH^    1  OH^        *     Hence   they  assign   to  arbutin  the  formula 

^2  5^34^14  *"^  express  its  splitting  by  ferments,  as  follows: 
C.»n3,0„  +(H,0),  =  C,H«()3  +C,II,0,  +(C,H„0,), 

Arbnttn.  Water.  Hydroquinone.  Metbyl-hydroquinone.  Glncoso. 

One  hundred  parts  of  arbutin  yield  19*7  hydroquinone,  22*') 
methyl-hydroquinone  and  64*7  sugar. — Liebig^s  Annalen^  clxxvii, 
d'H,  Jane,  1876.  6.  f.  a 
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8.   .1  n*w  BttM  obtained  in  t/ie  Aniline  niwu/itrturf.- _ 

has  cxHminct)  in  IlofmaniiV  laboratory  a  utw  base  obtaiued  ft 
the  last  run  of  the  mill  in  thf  manufHcture  oi' aniline.  ThifinW  ' 
duct — a  black  tarry  liquid  wilb  a  dieagrceablf  odor— was  dissolved 
in  liydrocbloric!  acid,  diluted  and  filtered.  Upon  tMldition  of 
RodiuMi  bydrat<^,  tbc  battea  werc<  sot  free  a«  a  light  oil  avrimmiDg 
on  the  suKac«,  Tbix  was  fractionated,  and  the  portion  boiUoi: 
bi-twGi-n  'iso"  and  320",  separated  from  naphtylatniue  by  salphotif 
acid,  gave  a  btacic  oil,  which  converted  into  the  nitrate  uti 
piiritied,  waa  proved  to  have  the  compoBition  C  jlI,,N  or 
t;,gH.,NH,,  a  primary  amine.  Us  luii-att',  sulphate,  and 
ohloria«  cryHtallise  well.  Farther  iiivestigatiou  showed  it  prolv 
ably  ti>  be  loljj-l-pheuyl-amiiie,  (C,II,.OBnj.)XH,.— ^c/-,  Bert. 
C/ietn.    dV.,  viu,  BSS,  July,  18~5.  g.  f.  a. 

B.  Vinctmty  of  Holine  •Su/utiofwt. — M.  A.  SpRirxc  hati  repeated 
tlie  DxpcrimentB  of  Poieeuille  to  dotermine  the  relation  of  the 
vlwxMity  of  liqnida  to  their  temperature  and  chemiuai  ooinpOMtion. 
A  volume  of  21-lG  cma,^  of  the  liquid  was  forced  through  a  capil- 
lary lube  SQO  mms.  long,  and  -46  mms.  in  diameter,  under  a  prv» 
Burc  of  1 58  cms,  of  water.  Observations  were  made  witb  tiolnlions 
of  ehluridtt  of  aromonium  of  five  different  strengths,  at  intervals  of 
tompcratuiv  of  &',  from  0"  to  60°.  A  graphical  representation 
sliowa  tliat  the  oirvv  of  viscosity  of  the  liquid  cut«  that  of  water 
Bl  a  tomiwratua'  as  much  greater  as  the  solution  is  stronger,  and 
that  At  tow  h-mporatunM  the  viscosity  is  less,  at  higb  tempert- 
tOTM  gnutw,  tfaan  that  of  water.  The  same  result  was  shown  ij 
eiglit  othpr  salts. 

Hy  viiryiiig  (he  ai'id  il  ;i|>po;irs  lii^il  •^.■iit.-  ul'  |.nt:i^:)i,  si.ja  anJ 
aumioiiia  urraiii^e  themselves  in  the  following  onler  witli  the  aciits: 
HjSO.,  lUl,  11X0,.  nnOj.  IIB,  and  HI.  In  each  of  the  three 
series  the  visiosity  dinunisln>s  from  sulphuric  aciii  to  iodhvdric 
aiiil.      fhc  acids  i-emaiuiuf  ihc  same,  these  salts  stand  in  the  onler 
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Tbo  viM-iwiiy  of  iho  same  sohiiion  of  sulphate  of  oxide  of  chro- 
lutuiu  i>  lUfferviit  ai\vr\iiiiir  as  the  sal:  l-ehmirs  to  the  violet  or 
i;[\vu  iH.viiticatiou,  Uiiis;  ;;rv-tter  in  l!ie  fir;-!  casi-  than  in  the 
kwud,— «.fr,    l\ir..  .vv  i:--.  F,  c.  P. 

h\  /'h.4.\7''--f''i.  ■  I"- ■  h'-iti-.'ii — t'apt,  Abnev  sl,-»es  that  the 
,\>i»nionly  r\\vi*t\l  Niow,  ;:,ai  the  inen'-is."  in  th.-  apiinrent  size  of 
the  iiHai::\-  »>t  a  iii:iiin.>u-  obi.vt  whon  i>hot.'STaphe".l,  is  -lue  to  sim- 
ple n'rt>vti.'ii  t"r»m  i!u    ^vios  ..^f  ihe  p.ate.  is  quif  luitenaMe.     If 

of  minute  jmniolos  s«'jv«a(e*i  l>y  c\>K*iJtrabie  dist.ioces  &oui  one 
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another.  Their  diameter  is  several  times  the  length  of  a  wave  of 
light,  and  hence  we  may  treat  the  question  as  a  case  of  simple 
geometrical  reflection.  Computing  by  Fresnel's  formula  the  amount 
of  light  reflected  by  the  collodion  and  glass  at  various  angles,  we 
find  the  maximum  amount  of  light  would  fall  at  a  distance  2^  cot  v^ 
in  which  t  is  the  thickness  of  the  glass,  and  v  the  critical  angle. 
On  development,  therefore,  a  ring  might  be  formed  around  the 
image  with  tliis  distance  as  a  radius,  and  shading  off  more  abruptly 
inside  than  outside.  To  test  these  results  an  image  of  the  sun  was 
formed  by  a  lens  of  6"  focus  on  a  plate  '12"  thick.  A  well  de- 
fined annulus  was  formed  shaded  as  described  above.  With  a 
plate  of  double  thickness,  the  mean  diameter  of  the  annulus  was 
doubled.  Two  plates  were  then  employed  separated  by  a  thin 
card.  A  ring  was  formed  on  the  first  plate  and  a  diffused  image 
on  the  second.  A  measurement  of  the  intensities  agreed  closely 
with  the  result  of  theory.  Holes  and  slits  were  cut  in  platinum 
foil,  placed  on  a  dry  plate  and  exposed  directly  to  sunlight.  Rings 
were  obtained  in  one  case,  and  parallel  lines  joined  by  semi-circles 
in  the  other,  showing  that  the  effect  is  not  due  to  the  lens  of  the 
camera. 

Three  methods  suggest  themselves  for  diminishing  irradiation  : 
first,  to  coat  the  back  of  the  plate  with  some  non-actinic  color ; 
secondly,  to  increase  the  opacity  of  the  film  ;  thirdly,  to  connect 
the  particles  of  bromo-iodide  of  silver  with  a  body  of  as  nearly  as 
possible  the  same  density.  The  first  is  the  usual  method  adopted 
by  photographers  in  dry  plate  processes.  This  diminishes  the 
irradiation  from  the  back  of  the  plate,  but  does  not  completely 
elimin:ite  it,  as  will  be  understood  when  the  nature  of  the  result- 
ing reflection  is  considered.  The  second  method  is  easily  carried 
out,  and  is  more  efleetive  than  the  fi]*st.  With  albumen  preserva- 
tive particularly,  the  amount  of  irradiation  is  reduced  materially, 
even  though  the  film  appears  nearly  transparent — PhU.  Mag.^  1, 
46.  E.  c.  p. 

1 1.  Coni^^al  Refraction. — M.  Nodot  has  endeavored  to  find  a 
substitute  for  the  crystal  of  arragonite  commonly  employed  to 
show  the  phenomena  of  double  refraction.  The  rarity  of  crystals 
of  sufficient  thickness  of  this  substance,  has  led  many  physicists  to 
improve  the  optical  conditions  so  as  to  enlarge  the  angle  of  the 
exterior  cone ;  but  the  field  is  still  open,  to  find  natural  or  arti- 
ficial crystals  capable  of  rivaling  arragonite  in  specific  refractive 
energy,  thickness  and  transparency.  Judging  by  the  values  of 
the  three  indices  of  numerous  biaxial  crystals,  arragonite  will  be 
the  most  favorable  mineral  ;  but  chemical  substances  are  so 
numerous  that  we  may  hope  to  find  crystals  superior  in  these 
respt'Cts. 

ITiree  substances  appear  capable  of  replacing  arragonite,  sugar, 
bichromate  of  potassium  and  tartaric  acid.  The  method  of  cutting 
the  two  first  requires  no  trial,  for  a  natural  face  of  the  sugar  and 
a  cleavage  face  of  the  bichromate  are  normal  to  one  of  the  optical 
axes.     For  tartaric  acid  it  is  not  the  same,  and  the  direction  of 
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the  faooi  through  which  we  shall  see  one  of  the  axoi^  ransi  b« 
found  by  trial     We  suceeed  cHsily  by  eranloying  an  Atom's  n ' 
OT08i-ope  and  are  recompensed  by  the  result,  as  cryslala  of  eqiul 
thickness  give  cones  twice  as  open  as  those  of  arragoaite. — Journ.     i 
Pfij/a.,  iv,  130.  K.  c.  p. 

12.  DieUetrk  Cajjocit;/  of  Omea. — M,  L.  Bqi.tzmans  has  en-  J 
deavored  to  determine  tbis  constant  oxperi mentally  for  ^aBes,io 
order  to  determine  its  probable  important  relation  to  the  index  tC 
refraction.  Aoeording  to  the  electromagnetic  theory  of  lijrbl,  ofi 
JUaxwell,  the  equare  root  of  the  dielectric  capacity  of  -a  trans pareotif 
iDediuni  ahouUI  bi-  eijiial  to  the  index  of  rofractiou  for  rays  of  hirgf 
wave-lcnglh.  The  canaoltv  was  detemiiued  by  a  cuodenaer  whoHii 
plates  were  separated  nv  the  gases  to  be  tested,  the  potential  be^ 
ing  measunni  by  a  Kirtinhnff's  lecture  electrometer,  and  a  battMf- 
of  31)0  small  Dauiel  cells  being  employed. 

In  the  following  table  the  nret  column  gives  the  name  of  thi 
ms,  the  second  the  eqiiare  root  of  the  dielectric  constttnt,  and  the 
third  the  index  of  refraction : 

Air   _ _ 1-000295  1-000294 

Carbonic  acid 1-000473  1  000448 

Hydrogen 1-00013;J  1-000138 

C;irbonic  oxide 1*000348  I0i)ri340 

Kitrousoxide...   _ 1-000497  l-ooofiOJ 

Olefiant  gas 1-000088  1-000678 

Marshgas -„  1^000472  I'OOOUS 

— P-'^ft    Anna!.,  rlv,  -10.1.  e.  c.  P, 

i:i.'  T/.f.  h>uwui  t->.hj  rmde>-e<l  hn..!n:m  l-n  P/iu.''p/,uyttr(il  By- 
drof/.,,. — Dr.  (iKo.  Maci.k.vn  of  Princeton,  in  a  private  communi- 
cation to  till'  editors,  says: 

"Siver.il  years  ago,  after  siiending  a  poition  i>f  the  day  in  ei- 
perimpnting  with  this  gas  (PH,)  prepared  from  phosphorus  and 
solution  of  potash,  on  ri'tiring  to  bed  I  found  my  bo<ly  quit* 
InminouB,  from  a  glow  like  that  of  phosphorus  exposure  to  the 
air.  Hither  some  of  the  gas  escaping  combustion,  or  the  product 
of  its  burning  must  have  been  absorbed  into  the  system,  and  the 
phosphorus  allterwards  separated  at  the  surface  have  there  under- 
gone eremecansis.  I  was  conscious  of  no  feeling  that  could  be 
attributed  to  it,  nor  was  my  health  apparently  in  any  way  af- 
fected by  il." 

Probaltly  a  repi'tition  of  the  trial  would  reproduce  the  result* 
observed  by  Dr.  Maclean,  which  have  a]>parently  escaped  notice 
heretofore  betrause  unsought. 

II.  G-E0I.OGY  AST)  Natural  IIistoky, 

1.  Pseinlomorphism  and  ^fetainorphism  :  a  correction  ;  bv 
Jami:s  D.  Daxa.— Ih  my  notice  of  .Mr.  Hunt's  Kssavs  in  tliis 
Journal,  volume  ix  (the  number  for  Feb.,  1875),  I  saV.  on  paje 
]09:  "With  the  exception  of  the  year  1858,  I  have  never  held 
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Bor  taught  that  '^  metamorphism  is  pseudomorphism  on  a  broad 
scale,"  I  would  here  correct  the  statement  by  dropping  the  ex- 
ception, so  as  to  make  it  read  simply — 

"  I  have  never  held  that  metamorphism  is  pseudomorphism  on 
a  broad  scale.  ^' 

When  the  sentence  on  page  109  was  written  I  had  the  strongest 
personal  conviction  that  I  had  never  entertained  this  view  as  a 
Droad  general  principle,  notwithstanding  the  fact  that  the  sen-  , 
tBDce  stands  in  a  book-notice  of  mine  in  this  Journal  for  1858. 
For,  in  1871,  when  1  first  knew  that  the  doctrine  was  attributed 
to  me,  I  had  no  recollection  of  the  sentence,  or  of  passing  through 
such  a  phase  of  belief.  In  addition,  my  manuscript  lectures, 
which  were  written  out  in  full  for  my  geological  course  in  1854, 
and  which  were  delivered  in  1858,  as  they  had  been  before  and 
were  subsequently,  do  not  contain  such  a  principle,  any  more  than 
does  my  Manual  of  Geology,  published  m  1 862,  in  which  those 
lectures  were  embodied. 

I  can  refer  now  to  published  evidence  that  the  broad  principle 
was  never  in  my  mind ;  and  this  evidence  is  afforded  by  the  book- 
notice  (xxv,  446,  1858)  which  contains  the  statement  I  there — 
after  expressing  my  confidence  in  Bischofs  views  respecting  the 
"agency  of  alkaline  silicates  in  pseudomorphism  and  metamor- 
phism," and  a  reference  to  papers  in  volumes  xlv,  xlvii  and  xlviii 
(1843-1815)  of  this  Journal,  where  I  had  advocated  them — say 
as  follows  (the  words  in  italics  are  those  to  which  attention  is 
directed) : 

"  On  page  92  of  the  same  paper  [that  of  vol.  xlviii,  1846]  meta- 
morphism is  spoken  of  as  pseudomorphism  on  a  broad  scale.'' 

The  expression  here  cited  certainly  implies  that  the  doctrine 
referred  to  had  been  taught  by  me  as  early  as  1846.  But  on  the 
page  referred  to  there  is  no  such  general  statement,  in  fact  no 
general  statement  on  the  subject.  Only  the  case  of  magnesian 
silicates  is  mentioned,  besides  that  of  silica;*  and  such  silicates 
I  have  ever  regarded  as  affording  examples  of  pseudomorphism 
on  a  broad  scale.f  The  introduction  of  an  omitted  word,  so  as  to 
make  the  sentence  read — 

*  The  paragraph  on  page  92  is  as  follows : 

^The  importance  of  these  discussions  [on  pseudomorphism]  is  not  to  be 
meajiured  by  the  length  of  the  catalogue  of  ps^udomorphs.  The  same  process 
that  has  altered  a  few  crystals  to  quartz  has  distributed  silex  to  fossils  without 
number  scattered  through  rocks  of  all  ages.  The  some  causes  that  have  origi- 
nated the  steatitic  scapolites  occasionuDy  picked  out  of  the  rocks  have  given  mag- 
nesia to  whole  rock  formations  and  altered  throughout  their  physical  and  chemical 
diaracters.  If  it  be  true  that  the  crystals  of  serpentine  are  pseudomorphous 
crystals  altered  from  chrysolite,  it  is  true  also,  as  Breithaupt  has  suggested,  that 
the  beds  of  serpentine  containing  them  are  likewise  altered,  although  often  cover- 
ing square  leagues  in  extent.  The  beds  of  steatite,  the  still  more  extensive  tal- 
cose  formations,  contain  everywhere  evidence  of  the  same  agents.  The  deposits 
of  the  so-called  Rensselaerite  [a  variety  of  the  magnesian  mineral  talc]  in 
Korthem  New  York  are  other  examples  of  the  widely  extended  influence  of  the 
peeudomorphic  agencies." 

f  The  "  extensive  talcose  formations"  are  now  excepted,  as  they  have  been 
proved  not  to  be  magnesian  or  talcose. 
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"  On  page  02  of  the  H.ime  paper,  metaniorphUm  ib  spoken  of  U 
tometimes  pseud omorphipia  on  R  broad  scnle" — 
places  it  in  harmony  with  my  knowledge  of  my  own   scientifla 
opiniooH  and  the  statements  in  my  various  minemlogical  and  geo- 
logical writings  from  the  first  to  the  laet. 

2.  Oh  THarthncs  Jteckii,  mtppogfd  to  have  beeii  found  in  a 
bolder  in  the  Connecticut  Valley ;  by  W.  W.  DoDdK.  (LctMr 
to  J.  D,  Dana,  dated  Oct.  22,  1BT3.) — ^'Having  seen  last  eTenio{[, 
in  the  October  number  of  the  American  Journal  of  Scienue,  the 
statement  of  your  views  there  presented  as  to  the  age  of  the 
"Tacwnio"  rooks,  I  communicate  the  following  circumBtance  for 
what  it  is  worth. 

I  saw  recently  in  a  friend's  collection  a  cast  labelled  "  Triarthrm 
— Connecticut  v  alley."  The  collector  of  the  cabinet  in  which  I 
found  it  died  some  years  ago,  and  the  present  possesaor  can  give  no 
information  as  to  tlie  original.  This  may  be  from  some  well-known 
locality  of  whose  existence  I  am  ignorant,  but  as  I  saw  at  the  same 
time  numerous  rock  specimens  labelled  as  from  various  towns  in 
WcBtern  MaasaobusettB,  1  am  inclined  to  think  the  cast  is  Iron 
a  specimen  owned  by  some  fMend  to  whom  I  have  not  accesa; 
and  if  really  found  in  the  Counectiont  Valley,  probably  an  e^ 
ratic. 

From  what  I  have  observed  as  to  the  distance  at  which  boalden 
are  nsuully  found  from  the  pluoe  where  the  rock  was  in  situ,  the 
piMsutiuc  of  this  foaail  anywhere  in  the  Couiiecticut  Valley  ~ 
to  mc  interesliuK- 

:i.  Farms  and  Origin  of  the  Zead  and  Ztne  De}>o»its  fif  South- 
in. <!.ri.  .Mienoiiri;  Ijy  Aimi.F  SciiMiivr.  (Trans.  St.  Louis  Acai 
Sci. )— The  following  is  an  abstract  of  this  important  paper  : 

TliCBc  deposits  are  mainly  in  the  Keokuk  group  (Subca^ 
bouiicrmis) — a  irroup  consisting  of  thin-bedded  chert,  or  of  iime- 
stoiio,  or  of  chert  and  limestone  in terst ratified,  or  of  a  calcareom 
chert  called  eilico-eidcite.  The  rocks  are  much  altered  and  fissured 
and  partly  rendered  magneaian,  in  the  vicinity  of  the  ores,  and  the 
cavities  containing  the  ores  appear  to  have  been  made  when  these 
alterations  took  place. 

The  lead  and  zinc  ores  of  the  "  runs  " — deposits  of  one  hori- 
zontal direction  not  over  5,000  feet  in  height  and  width — are 
always  asfociated  with  dolomite,  and  were  evidently  formed 
along  fissures  in  a  layer  of  limestone  limited  above  and  oelow  by 
a  chert  layer,  the  rock  adjoining  which  had  been  dolomtzed  bj 
"  solutions  of  bicarbonate  of  magnesia  ;"  the  rock  became  cracked 
at  the  same  time  from  the  accompanying  diminution  of  volume 
and  made  spaces  for  the  ores.  Crystals  of  galena  isolated  in  the 
dolomite  show  that  part  at  least  of  it  was  deposited  in  the  rock 
"  while  the  latter  was  in  a  magniatic  condition." 

Ill  another  kind  of  deposits  called  "  openings,"  the  ores  occupy 
spaces  which  extend  from  a  chert  bod  downward,  but  not  throuitn 
the  Uiiiestone  layer;  they  show  no  evidence  of  origin  about  ver- 
tical fissures,  but  rather  from  horizontal  openings  below  a  chert 
bed. 
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issured  chert  beds  are  impregnated  with  lead  and  zinc 

\t\y  sulphides — in  the  vicinity  of  the  runs  and  openings, 

me. 

another  variety  of  deposit,  common  in  the  Joplin  dis- 

na  occurs  in  loose  accumulations  of  broken  chert ;  and 

Joplin  creek  valley  the  accumulations  have  a  depth  ex- 

0  feet.  The  ore  appears  to  have  been  foiined  in  the  fi&- 
bhe  chert  beds,  and,  afterward,  the  chert  beds  were 
» through  undermining  by  the  removal  of  the  limestone, 
aa  extends  into  the  masses  of  chert  and  sometimes  also 
ized  on  their  surfaces,  as  if  its  deposition  had  commenced 
;  breaking  up  of  the  chert  but  was  continued  during  its 

re  also  seams  and  crystals  of  galena  and  blende  imbedded, 
ing  pockets,  in  quartzyte,  a  gray  to  brownish  and  often 
IS  variety.  The  quartzyte  in  such  cases  contains  also 
crystals  of  dolomite ;  and  the  cavities  left  by  the  removal 
lomite  are  often  filled  with  carbonate  of  lead  or  silicate 

'arious  deposits  have  evidently  been  very  slowly  formed 
,  long  period  of  time,  and  the  larger  part  after  the  partial 
ion  of  the  beds  along  vertical  and  horizontal  fissures, 
ng  the  spaces  for  the  ores.  There  are  no  true  veins, 
s  of  rock  m  which  the  ores  occur  lie  only  from  40  to  120 
f  the  surface.  Whether  lead  deposits  exist  below  has 
ascertained.  Exploration  thus  far  is  unfavorable  to  it. 
bonifer<ms  Conifers, — Little  attention  seems  as  yet  to 

1  given  to  the  remains  of  Coniferous  trees  found  in  the 
rous  rocks  of  the  United  States.  In  Nova  Scotia  several 
•e  known,  and  are  to  some  extent  characteristic  of  defi- 
eons.  In  the  Carboniferous  sandstones  of  the  United 
;h  remains  seem  to  be  frequent ;  but  I  have  seen  no  de- 
ount  of  them,  and  the  only  well  characterized  specimens 
re  come  into  my  hands  are  portions  of  two  trees  from 
lly  sent  to  me  by  Dr.  Newberry,  and  a  very  finely  pre- 
agment  from  Mazon,  Grundy  Co.,  Illinois.  Both  of 
►w  the  characteristic  structure  of  J)adoxylon  (Unger), 
>xylon  of  Schimper's  recent  work,  and  are  closely  allied 
teriarium,  the  common  species  of  the  upper  and  middle 
ations  of  Nova  Scotia.     The  specimen  from  Illinois  is 

identical  with  that  species.  One  of  these  from  Ohio 
5ome  peculiarities  in  the  structure  of  the  medullary  rays, 
.y  indicate  a  distinct  species. 

bject  is  deserving  of  the  attention  of  microscopists  in  the 
icts,  as  there  can  be  little  doubt  that  several  interesting 
main  to  be  discovered,  and  other  kinds  of  structures ;  as 
lie  the  curious  iJictyoxylon  of  Williamson,  found  also  in 
>tia,  would  very  possibly  reward  patient  slicing  of  trunks 
itructure. 
evonian  has  also  treasures  of  the  same  kind.     In  the 
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UnilKd  >tatcs  it  haa  already  afforded  Dadoxylon  Ilalli  from  New  I 
York,  and  D.  Netrbernfi  from  i.thio,  besides  the  curioas  Ormox^- 
Ion  Erioriium.     No  doubt  other  species  remaiu  to  be  discovered, 
enp^cially  in  the  Upper  aud  Middle  Devouian. 

The  writer  of  this  note  would  willingly  correspond  with  any 
one  pnffKged  in  such  reet-archeB,  aa  In-  has  now  under  esamin&tion 
a  number  of  Bpwimens  from  different  parts  of  tiritish  America,  and 
would  be  fflsd  to  have  opportwnitie«  of  companion  with  ihoae  of 
the  United  States.  j.  w.  i>An-soN. 

UoOil]  CoUege,  tloDtrwL 

8.  Fostil  Treeaof  CraigUith  Quarry,  Scotland.— Six  trunks  of 
large  trees  have  been  obtained  at  Craigleith  quarry  since  1828, 
The  largest,  38  feet  long  and  12  to  14  feet  in  girth,  faae  been  takeo 
to  the  British  Museum,  and  is  to  be  set  up  erect  there.  Another 
is  nearly  30  feet  long  and  has  been  removed  to  the  Uotanic  G>^ 
den.  'f  he  trees  were  ConifCTS.  The  surface  of  each  is  bitnminoni 
coal,  varying  from  one-Iwentielh  of  an  inch  iu  thickness  t<»  two 
inches.  The  trunks  inside  of  this  coaly  eiterior  consist  of  ca^ 
bonnte  ot  lime,  carbonate  of  magnesia,  carbonate  of  iron  and  &« 
carbon  in  varying  proportions.  The  coaly  exterior  is  attributed, 
by  Sir  H,  Christiiion,  to  bitumen  passing  to  tlie  surface  as  the  de- 
elrnctive  distillation  of  the  wood  was  going  on  within. — Proe, 
Jtoy.  Soc,  Edinburgh,  Jan.,  1674. 

0.  Vbk-anic  History  of  Ireland  :  by  Prof.  Epw,  J.  Hdli,  (Roy. 
Boo.,  Irelsnd,  vol.  iv,  part  I). — Professor  Hull  describee  as  of  Xvw 
Sihtrian  age,  yonnger  than  Cambrian,  sheets  of  "felatonea"  and 
poi-i>byrics  nf  Wicklow,  \Vc\fnrd  and  Wnteif'ml,  accompanied  H 
bcd>  lil  ash  and  vulrniiic  brecciii,  intiTstraiilied  with  Lower  Sih- 
rian  slates  and  grits;  also  similar  beds  in  the  valley  of  the  Uoyne 
wliioh  become  less  frequent  in  the  districts  of  JJown,  Arrnagh 
and  Cavan.    ■  They  are  the  rejjreseniativcs  of  the  lelslones  and  po^ 

$hyries  of  North   Wales,  described  by  Sedgwick,  Murchison  and 
lamsay,  aud  those  of  Cumberland. 

The  Irish  Upper  ■Silnrian  contains  igneous  beds  in  the  mount- 
ainous region  of  West  Mayo  and  Galwny ;  felstones,  etc.,  along  the 
western  shores  of  Lough  Mask;  beds  of  ash,  volcanic  conglomer 
ate  and  some  of  trap  on  the  Promontory  of  IJingle,  the  thickness, 
according  to  Jukes,  2,500  feet,  and  ii iters tratified  with  fossiliferous 
Weidock  beds. 

Tile  Irish  Dei-oxian,  in  the  Killarney  Mountains  south  of  Longh 
Guilatic,  where  a  bold  rock,  1490  feet  high,  a  mass  of  columnar 
felstono,  "indicates  the  ])(iBitioTi  of  an  old  'neck"  or  volcanic  throat, 
from  either  side  of  which,  for  considerable  distances,  beds  of 
feldspathic  ash  and  conglomerate,  with  large 'balls'  of  fel stone, 
often  hollow  in  the  center,  which  were  probably  bombs  shot  ont 
of  the  vent  at  various  stages  of  the  eruption."  These  beds  of 
ash  re-occur  at  Lough  Garai;arry,  Lough  Mnnagh  and  the  Devil's 
Punchbowl,  and  rise  into  the  summit  of  Crohane  (2,16;;  feet)  and 
the  southern  slopes  of  Kilieeu  Mountain.  To  the  south,  there 
is  another  district  containing  cotemporaneous  trap  rocks  at  the 
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month  of  Kenmare  River.  The  shores  of  Lough  Kay  and  Valen- 
tia  Harbor  are  "  another  volcanic  center  of  eruption  during  the 
period,^'  beds  of  felstone,  greenstone,  ashes  and  conglomerates  be- 
ing there  associated  with  those  of  the  Old  Red  Sandstone  and  in- 
tersecting the  latter  in  dikes. 

In  the  Lower  Carboniferoua^  occur  the  trsip  rocks  of  the  Limer- 
ick basin,  cotemporaneous  with  the  toad-stones  of  Derbyshire,  the 
trap  and  porphyrite  ashes  of  the  central  valley  of  Scotland  forming 
the  Kilpatrick,  Campsie  and  Dairy  Hills,  'lliese  Limerick  trap 
rocks  are  of  two  times  of  eruption,  the  earlier  being  the  most  im- 
portant. The  trap  is  chloritic  and  contains  chrysolite.  Another 
district  is  that  at  the  entrance  of  Bantry  Bay,  where  the  rocks 
are  felstones,  greenstones,  beds  of  ash,  breccia  and  conglomerate. 

No  volcanic  ejections  of  the  Permian  or  of  the  Mesozoic  periods 
occur.  The  next  in  age  and  last  are  those  of  the  Miocene  Tertiary. 
They  occur  over  the  area  of  northeastern  Ireland,  and  extend 
thence  to  the  west  of  Scotland  and  the  inner  Hebrides.  The  area 
in  Ireland  is  2,200  to  2,300  square  miles.  These  rocks  are  briefly 
described,  from  an  article  by  Professor  Hull,  in  the  last  volume  of 
this  Journal,  at  page  147. 

7.  Asphaitic  Goal  from  the  BhaU  of  the  Huron  River  ^  Ohio  ;  by 
Prof.  A.  R.  Lbeds. — In  the  number  of  the  Annals  of  the  Lyceum 
of  Natural  History  of  New  York  for  June,  Professor  Leeds  de- 
scribes a  coaly  substance  from  Ohio,  resembling  much  the  asphal- 
tic  coal  or  albertite  of  N  ew  Brunswick.  The  seam  averages  two 
inches ;  and  it  is  traversed  by  innumerable  sheets  of  sulphate  of 
baryta. 

Dr.  J.  S.  Newberry  adds  a  note  to  the  paper  stating  that  there 
are  many  localities  of  similar  material  in  Ohio  and  Kentucky; 
and  that  it  occurs  in  Assures  of  the  Huron  shale  and  was  formed 
from  distilled  petroleum,  like  the  albertite  and  grahamite.  He 
observes  that  this  shale,  "  which  is  the  equivalent  of  the  Portage 
group  of  the  New  York  geologists,"  contains  throughout  from  10 
to  25  per  cent  of  carbonaceous  matter,  and  is  the  source  whence 
most  of  the  oil  is  derived  both  in  Pennsylvania  and  Ohio. 

8.  IHruption  of  Tridimitic  Ashes, — Dr.  A.  Baltzer,  of  Zurich, 
has  announced  that  the  Island  Volcano,  one  of  the  Lipari  group, 
ejected,  on  the  7th  of  September,  1873,  a  whitish  ashes  for  three 
hours,  which  formed  a  deposit  over  the  interior  of  the  island,  in 
some  parts  three  to  four  centimeters  deep,  which  confiisted  of 
silica  in  the  state  called  tridimite.  He  found  the  material  to 
agree  with  that  species  in  specific  gravity,  degree  of  solubility  in 
alkali,  action  of  polarized  light  and  other  re8])ect8.  1  lis  announce- 
ment was  made  before  the  Society  of  Natural  History  of  Zurich, 
on  the  4th  of  January,  1875. — R.  Com.  Geol  d? Italia^  1875,  197. 

9.  Bkcploration  of  the  Colorado  River  of  the  West,  and  its 
DrilnUarieSj  exylored  in  1869  to  1872  under  the  direction  of  the 
Secretary  of  the  Smithsonian  Institution ;  by  Prof.  J.  W.  Poweli.. 
292  pa^ea,  4to,  with  many  plates,  8  maps. — The  Smithsonian 
iDttitatioii  has  ahown,  by  this  volume  of  Professor  Powell,  that 
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Congrei>s  did  well  in  pla<>ing  this  exploration  of  the  Colorado 
andtr  its  direi-tion.  TIm;  volnme  has  hven,  in  part,  foresbadow^ 
by  the  magniiicent  phutographs  of  the  Colorado  region,  by  the 
arliHt  of  the  expedition,  which  have  bi>en  widely  distributed 
thi-i'Ugh  the  country.  Hut  the  deecriptions  of  Prolensor  Powell, 
and  the  new  birdB,eTfe  views  and  sections  inserted  alon^de 
of  the  photographs  which  are  reproduced  in  admirable  style,  have 
added  teii-foTd  to  the  instruction  from  the  latt*'r.  The  work  is  to 
a  large  extent  a  treatise  on  denudation,  or  the  making;  of  valleys— 
and  of  mountain  forms,  too,  by  oircumdenndation — and  never  wns 
thesubject  more  appropriately  and  grandly  illiutrated.  The  author 
divides  the  valleys  of  the  region  into  two  clae^es :  Ist,  the  TVan*- 
verge,  ruimiiig  across  the  strike,  aud,  2d,  the  Lonffitttdi'ial,  nut- 
ning  with  the  slriko.  Under  each  class  he  makes  three  kind& 
Of  TranMerte:  (a)  those  which  pass  through  a  folcL,  the  diadutal : 
[b)  those  running  in  the  direction  of  the  dip,  the  catnclinai  ;  (?) 
those  running  a>;ainat  the  dip,  the  anaclinal.  Of  Z,rmffitw.iinat : 
(A)  Those  i^ch  follow  anticlinal  axes,  the  ttiiticlhtal ;  (B)  thcKC 
which  follow  synclinal  axes,  the  si/nclinal ;  aud  (C)  those  whidi 
follow  the  direction  of  the  strike  between  the  axes  of  the  fold,  ifap 
monociinal.  Tlie  subject  of  faults  in  the  Colorado  region  is  fully 
illustrated.  Many  reader  of  I'rofessor  Powell's  article  in  voL  t, 
of  this  Journal  (p.  456,  1ST3)  were  no  doubt  uusatisfied  for  thfl 
want  of  sections.    These  are  here  fully  supplied. 

The  vulame  also  gives  much  information  on  the  Indians  of 
Colorado  region.  It  doses  with  a  chapter  of  60  pages  on 
gcin'ra  OeO'iufg  otid  Thomomyn  by  T)i-.  Eltintt  Cones,  F.  S, 
Th.T.'  ia  aUo  iiii  A.ldt->.diiiri  un  tlif  SiiliiLniinrk-r  of  Fl.,riiia 
(  (feomi/a  Uaa),  by  Prof.  G.  Brown  Goode,  the  direct  conneeti<jo 
of  which  witli  the  subject  of  I*rofessor  Powell's  Report  is  not  sty 
parent  to  iis. 

HI.  Report  of  the  Geological  Surety  of  Ohio.  Vol.  II,  IJeol- 
ogy 'I'ld  I'ltkontology.  Part  I,  Geoi.oiiy.  Officers  of  the  Su> 
vey,  J.  S.  Nkwberiiv,  Cliief  Geologist ;  K.  B.  AjiDkews  and 
EowAKii  Okton,  Aa-sistant  Geologists;  F.  G.  \Vormi.i;t,  Chemist; 
F.  li.  >Ikkk,  Paleontologist.  ii>2  pp.  8vo,  with  plates,  wood-cuts, 
and  fiiiorcd  geological  county  maps.  <.,'olutncius,  Ohio.  Pub- 
HmIiciI  bv  uiithority  of  the  Legislatnn?  of  Ohio. — The  survev,  of 
which  this  volume  is  one  of  the  series  of  Kcports  in  course  of 
i»ilili.'ation,  w:iP  carried  forward  daring  the  years  I860  to  1HT4. 
riic  vdliime  just  issued  is  the  second  on  the  Geology  of  the  St^ite, 
j;li  this  might  not  be  inferred  from  the  ambiguous  litle- 
The  first  was  issued  two  years  since  and  is  noticed  in  this 
d  in  vol.  vi.  The  new  volume  commences  with  chapter 
xx\.  The  titlc-piigcs  of  the  two  volumes  are  intended  to  indi 
ciite  -  not  "  vohiun'  1,  Geology  and  Paleontology,  Part  I,  Gft'l- 
ogj'.''  !ind  "  vohnne  11,  Geology  and  Paleontology,  Part  I, 
(ieoiojiy,"  !is  tlicv  ri'ad — but  P.irt  1,  Geotosv,  vol.  [,  and  Pari.  I, 
(icohigy,  vol.  n.  ■  A  third  volume,  vol.  Ill.^will  finish  the  Part  I, 
Geology;  and  two  volumes  more  will  complete  Part  II,  Paleon- 
tology, volume  1  having  been  published  in  1873. 
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The  Pteports,  as  we  ha^e  before  said,  are  very  valuable  contri- 
butions to  geological  science,  and  as  important  to  the  economical 
interests  of  the  State  The  paleontological  volumes,  if  published 
with  all  the  plates,  according  to  the  plan  proposed,  will  redound 
to  the  honor  of  the  State,  and  contribute  to  the  progress  of  knowl- 
edge throughout  it,  if  bringing  no  return  to  its  treasury. 

The  present  volume  commences  with  a  chapter  on  the  Quater- 
nary, or,  as  it  is  here  called.  Surface  Geology,  by  Dr.  Newberry 
— a  chapter  which  has  been  noticed  in  the  last  volume  of  this 
Journal.  Dr.  Newberry  has,  next,  valuable  chapters  on  the  Car- 
boniferous System  of  Ohio  and  on  the  Geology  of  Erie  and  Lorain 
Counties,  'f he  succeeding  chapters  on  Ottawa,  Crawford,  Mor- 
row, Delaware,  Van  West,  Union,  Paulding,  Hardin,  Hancock, 
Wood,  Putnam,  Allen,  Auglaize,  Mercer,  Henry  and  Defiance 
Counties  are  by  N.  H.  Winchell;  those  on  the  Surface  Geology  of 
Southeastern  Ohio,  on  Washington,  Noble,  Guernsey  (southern 
half),  Belmont  (southern  half),  Monroe,  Pickaway  and  Fairfield 
Counties,  by  E.  B.  Andrews,  who  has  devoted  much  time  to  the 
coal  formation ;  and  those  on  Pike,  Ross,  and  Greene  Counties, 
concluding  the  volume,  by  Edward  Orton. 

The  facts  in  these  Reports  have  in  part  appeared  in  the  Annual 
Reports  published  in  tne  course  of  the  survey,  and  have  been 
the  subjects  of  notices  in  this  Journal.  Without  further  discussion 
of  their  contents,  we  repeat  that  they  are  all  worthy  of  thorough 
study.  The  geological  maps  of  the  counties,  inserted  in  the  vol- 
ume, are  well  colored. 

11.  Sixth  Annual  Report  of  the  Geological  Survey  of  Indian<x 
made  during  the  year  1874 ;  by  E.  T.  Cox,  State  Geologist;  as- 
sisted by  Prof  John  Collktt,  Prof.  W.  W.  Bordex  and  Dr.  G. 
M.  Lkvette.  288  pp.  8vo,  with  maps  and  plates. — This  volume 
contains  a  Report  by  the  State  Geologist,  Mr.  Cox,  on  the  Qua- 
ternary of  Indiana,  some  of  its  economical  products,  its  Indian 
antiquities,  and  the  Geology  of  Jackson  County,  with  a  Geolog- 
ical map;  a  Report  on  the  Geology  of  Brown  County,  with  a 
map,  by  Prot  Collett;  on  the  Geology  of  Scott  and  .lefferson 
Counties,  with  maps,  by  Prof.  Borden ;  on  the  Sisco  of  Lake  Tip- 
pecanoe and  its  relatives,  by  Prof.  D.  S.  Jordan,  M.D.,  with  a 
wood-cut  of  Argyroaonius  sisco  Jordan  ;  a  synopsis  of  the  genera 
of  Fishes  to  be  looked  for  in  Illinois,  by  Prof  Jordan;  and  a  par- 
tial list  of  the  Flora  of  Jefferson  Co.,  by  J.  M.  Coulter. 

Mr.  Cox  gives  the  following  list  of  fossil  shells  found  in  the 
IcBSS  near  New  Harmony:  Jfacrocyclis  con  cava  ^ay,  Zfmites  i?}- 
dentcUus  Say,  Patula  perspectiva  Say,  Helix  lineata  Say,  //.  lahy- 
rinthica  Say,  ff,  hirsutn  Say,  /I,  nio)todo7i  Hack.,  id.  Mxr.fruterna^ 
Punctunt  fni7iutissimum  Lea,  Succinea  elo7iga(a  Say,  ihipa  arm- 
ifera  Say,  Heliciua  occulta  Say,  Cyclostoina  lapidaria  Say.  The 
upper  surface  of  the  Iobss  is  165  feet  above  the  Wabash  river  in 
Posey  Co.,  and  in  Perry  Co.,  on  the  Ohio,  about  2(i0  feet. 

The  "  Black  shale,''  the  formation  which  overlies  the  Cornifer- 

ous  limestone,  has  afforded  Prof.   Borden,  at  l^exiiigton  in  Scott 
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Co.,  Ibe  following  fowl  1b— identified  by  li,  P.  Wliilfii'ld:  leio- 
rhynchui  im'idri<i»tiitii  Hail,  Choiiete»  lejiida  Hnll,  TenUicUta 
Ji'M'ireiiir  Ilall,  a  rriigmcnt  of  a  Cardiola  near  V.  radians.  The 
IMorfiynrAi't  ia  n  Gent'sec  slialo  opecieR ;  the  Tenlaeulilu  is  fooud 
!is  well  in  the  -MHrci'lluB  and  Hnmiltuu  beds;  the  CAorKbw  be- 
longs to  the  IlamiltoD  and  poenibly  also  tii  ihe  GeocHee;  whilt 
the  Cardiula  is  a  DfrToiiian  genus  iiiiviiig  fljiecies  in  the  Uppei 
Holderberg  and  Hamilton;  which  facts  apiwar  to  establish  tbc 
eqiiivalencir  of  tin-  New  Albany  I31ack  Shale  aud  the  Genesw 
shale ;  while  the  Gouiatite  shale,  which  rests  upon  it,  represvati 
the  Kinderbook  group  (Subcarboniferonij)  of  Illinois. 
y  Kaolin,  or  white  porcelain  clay,  oconpying  "pockets"  in  th* 
GarboDiferona  racks  of  Pope  County,  has  bt^en  long  koown  nndei 
the  name  of  Golconda  day.  lu  Lawrence  County  the  clay  am- 
stitales  a  bed  interstratifita  with  the  Carboniferous  r'>rks,  whicb 
i»  five  to  sis  feet  thick  (one-thint  pure  wliite)  and  has  a  wide  ex- 
tent. It  ia  underlaid  by  a  bed  of  limnnite  five  teet  and  less  in 
thickneB«.  It  lies  beneath  the  Millstone  grit  and  seems  to  coire- 
ttnond  to  an  upper  momber  of  the  Archimedes  limestone.  Tlie 
Kaolin  is  in  part  (A)  Snow-white  and  pulverulent ;  in  part  (B) 
white  to  purplish-brown,  and  cutting  liko  putty;  aiid  {C)  in  con- 
cretionary masses  of  n  pea-green  color  fading  In  the  light,  with  an 
unctuous  feel.  It  is  called  Indianaitt  by  .Mr.  Cos.  The  kaolin 
cont.iins  masses  of  ullophane  nf  a  trausparint  eincra Id-green 
color,  one  specimen  of  which  afforded  Dr.  J.  Lawrence  Smitb: 
Silica  SO  per  cent,  alumina  40,  water  40.  ^Vll  degrees  of  gnids- 
tion  exist  bctwwn  the  allophnne  and  kaolin. 
Arial^-si^  of  ibc  kaolhi     
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The  several  County  Reports  with  their 
uable  matter  on    the  Quaternary,  I>evon 

Subcarboniferous  rocks.  Pi-of.  Colk'tt  states  that  tbe  boulder 
clay  of  Northern  Illinois  has  its  southern  limit  in  the  northeni 
part  of  Brown  Co.,  with  little  thickness,  but  in  Northern  Illinois 
it  becomes  150  lo  250  feet  thick  ;  and  he  adds  some  facts  respwt- 
ing  erosions  by  tbe  waters  from  the  melting  glacier.  Various 
sections  illustrating  tbe  relations  of  tlie  lilack  Shale  to  tbe  other 
rocks  are  given  by  Professor  Borden,  whose  discoveries  in  it  aw 
mentioned  above. 

12.  T/ie  Gtologicalond  Natural  nUtor;/  Survey  of  Minnesota: 
The  Third  Amn-al  Heport,  for  the  year  1HT4  ;  by  N.  H.  Wimh- 
ELL,  State  Geologist.  Submitted  to  the  President  of  tbe  Uni- 
versity of  Minnesota,  Dec.  ;n,  1874.-^Proi:  Winchell,  in  liiis 
Report,  treatb  of  the  Geology  of  Fri'eborn  and  Mower  (.'ounties. 
Of  Freeborn  County  Mr.  Winebell  remarks.  "Tliere  is  not  a 
natural  exposure  of  the  underlying  rock"  and  "  hence  the  detail) 
of  its  geological   structure  are  wholly  unknown."     The    field  i) 
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still  not  a  barren  one ;  for  the  surface  is  covered  with  the  drift, 
and  the  material  of  which  it  consists  affords  some  evidence  of  the 
rocks  below;  and,  besides,  a  shaft  has  struck  the  Cretaceous  in  the 
northwestern  portion  of  the  county.  It  is  inferred  that  the  Cre- 
taceouB  extends  north  and  south  across  the  west  end  of  the 
county.  The  average  thickness  of  the  drift  in  Freeborn  County 
is  stated  to  be  not  far  from  100  feet.  A  figure  is  given  illustrat- 
ing the  flow-and-plnn^e  structure  of  the  sand  and  gravel  at  Al- 
bert-Lea. Clay  for  bnck-making  is  obtained  near  this  place  about 
five  feet  below  the  surface.  Clay,  from  the  drift  formation,  is 
also  found  at  Geneva. 

Mower  County  also  is  buried  in  drift,  but  not  to  the  concealing 
of  all  rock  exposures.  As  elsewhere  in  the  northwest,  the  drift- 
made  soils  are  of  the  very  best  kind.  The  drift  material  is  a  ^'  hard- 
pan  clay"  light  in  color  for  10  to  15  feet,  and  below  this  usually 
bluish.  It  contains  gravel  and  boulders,  some  of  them  of  granite 
and  very  large.  At  vVindom  and  LeRoy  this  drift  overlies  a  peat 
bed. 

The  Lower  Cretaceous  underlies  the  western  portion  of  the 
county ;  how  far  east  it  extends  is  unknown.  The  Cretaceous 
beds  at  Austin  have  afforded  fossil  leaves—  one  kind  related  to 
Fieus  primordialis  Hr.,  and  another  a  Sequoia,  Explorations 
for  coal  in  these  counties  have  obtained  nothing  that  promises 
success.  Lignite  is  found  to  encourage  the  search,  but,  Mr. 
Winchell  observes,  "  after  the  tests  that  have  already  been  made 
it  can  be  pretty  confidently  stated  that  the  lignites  are  at  present 
of  no  economical  value." 

1 3.  Note  on  Lignite  in  the  Cretaceotis  of  Minnesota  ;  by  N.  H. 
WiNCHELu  (From  a  letter  to  J.  D.  Dana,  dated  Minneapolis, 
Minn.,  Sept.  2,  1 875). — An  interesting  discovery  of  lignite  in  the 
extreme  northern  portion  of  Minnesota  has  just  been  made. 
Explorations  have  been  carried  on  during  the  summer  by  private 
parties  in  search  of  coal,  and  a  hundred  pounds  of  what  was 
taken  for  coal  were  brought  to  Duluth  from  a  point  between 
Vermilion  and  Rainy  lakes. 

Similar  exploration  has  revealed  the  lignites  of  the  Cretaceous 
at  a  number  of  other  points  in  Minnesota,  extending  from  near 
the  Iowa  state  line  to  the  central  portion  of  the  state.  Mr.  Kloos 
has  given  an  account  of  a  "  Cretaceous  basin  in  the  Sauk  V^ alley" 
in  this  Journal,  and  Mr.  Meek  identifies  it  as  the  JFort  Benton  by 
the  few  fossils  that  were  gathered.  Inferentially  the  Cretaceous 
has  been  extended  over  the  most  of  Minnesota,  and  even  into  the 
State  of  ^^lichigan  (First  Annual  Report  of  the  Geological  Survey 
of  Minnesota,  1872),  but  this  discovery  not  only  shows  that  the 
Sauk  Valley  is  probably  not  an  isolated  "  basin,"  but  also  that  the 
Cretaceous  beds  did  extend,  prior  to  the  drift,  at  least,  if  they  do  not 
now,  over  the  entire  state  from  north  to  south.  I  have  an  account 
also  of  a  probable  Cretaceous  outcrop  in  the  state  of  VVinconsin 
from  Prof  Frank  H.  Bradley,  but  it  has  not  been  identified 
authentically. 
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14.  Nitta  on  the  Age  •>/ Ihe  Cretaceoutof  Vancotiver  Itlandand 
Oregon  ;  by  \V.  M,  Gabr.  (From  a  letter  to  J.  D,  Uana,  dated 
Philadelphia,  ScpL  6,  IB7S.)— In  the  April  Numberof  this  Joanwi, 
p.  318,  there  is  a  note  by  Mr.  Selwyii  with  reference  to  the  age 
of  the  Nanaimo  coal  mines.  While  fully  eudoraing  the  opinion 
there  expressed,  it  may  be  worth  while  to  call  atteation  to  the 
fact  that  the  same  opinions  were  put  on  reooril  in  the  Heportg  of 
the  California  Gei)logical  Survey,  both  by  Prof.  Whitney  and  my- 
self, as  mueh  as  eight  years  before  the  date  of  the  volume  of  the 
Canadian  lieport  quoted. 

In  this  t'ouncction,  I  wish  to  note  in  the  new  edition  of  the 
"  Jlanual  of  Geology,"  p.  466,  top  of  page:  The  Cretaceoiu 
formation  is  said  to  occur  "  in  Oregon,  east  of  the  Cascade  liange 
(Marsh),"  thereby  giving  to  Prof  Marsh  the  credit  of  the  first 
announcement. 

Without  widbing  to  disjiarage  the  excellent  work  done  br  thai 
paleontologist,  you  have  inadvertently  done  me  an  injustice,  to 
which  1  call  your  attention.  See  PalSBoiilology  of  California,  vol. 
2,  p.  181,  foot-note. 

15.  Sitb-We'ildeii  Escpiorntion, — The  Suli-Wealdi-n  borine  baa 
reached  a  depth  of  I,07ii  feet.  It  was  the  opinion  of  British  geol- 
Ofjriste  that  Paleosoic  rocks  would  be  found  at  a  depth  varying 
from  TOO  to  1,700  feet.  So  far,  however,  the  strata  are  MesoBoic; 
bitt  the  latest  fossils  give  some  indications  of  a  Paleozoic  rock,— 
Nature,  July  K9. 

16.  Das  Etbthatg^rge  in  Sachem.  I  Theil,  B  Lief.,  and  H 
Thell,  (1  Lief  (Ca-isel,  Th.  I-'ischerl-This  great  work,  by  Dr. 
Geishz,  has  been  brought  to  a  close  by  the  piibliciition  of  the 
two  numbers  here  .innounced— the  first  (pp.  '271  to  320)  closing  his 
descriptions  of  the  fossils  of  the  Lower  Qu:ider  (Upper  Green  Sand 
of  the  Middle  Cretaceous),  and  the  second  (pp.  199  to  246)  of  those 
of  the  Middle  and  Upiier  Qua.ler  (Upper  Cret.iceoua).  The  litho- 
graphic illustrations,  drawn  partly  by  K.  Fischer,  and  In  part  by 
Miss  Elise  (iciniti,  daughter  of  the  author,  extend  to  67  4to  platM 
for  the  former  and  46  for  the  Ijitter,  and  are  excellent;  they  in- 
clude tignrcs  of  species  of  Sponges  (10^  plates)  Foraminifera, 
Radiates  (18*  plates),  Uryozoans,  Brachiopods,  C on cl lifers.  Gas- 
teri'pods,  Cephalo|)ods,  Worms,  Crustaceans.  Fishes,  Replilcs  Riid 
Plants.  Tlie  remains  of  the  Verlebrates  of  the  rx>wer  Quader,dr 
scribed  and  illustnited  in  Part  I,  include  species  of  the  genera  of 
Sharks,  <hr>/rf>inii,  Otodue,  Lainiiii,  ^i/Uiudus,  Vtwax^  Acroitiit, 
lii/c/iixl'is  ;  of  Ganoids,  PtfCtiodue  :  and  of  Reptiles,  of  the 
genera.  Flea Uts-i  urns  and  Lfiodon.  The  remains  of  Fishes,  illus- 
tnited  in  Part  II,  include  tceih  of  Sharks  of  the  genera,  Oxyrh'via, 
Liiiiiiiii.  OtoJiis,  Xotiitaniis.  Coraa:.  Ptyekoilua  and  S/nnar: 
remains  of  CAiwMm  Agasaizi  Buekl.  and  V.  MantelU  Buckl,; 
under  Ganoids,  species  of  i'l/ciiodus,  Hemicgciua,  etc.;  under 
(.'tinoids,  /iergx  oriiatiis  Ag.,  Ht/pa-don  LetceeienaU  Ag.,  ett: 
under  Cycloids,  <  'liidi''-t/rhu!.  ^>lre/tletisia  Gein.,  ^urocephalm  Im- 
r\f'.ii-niiii  Harlan,  t<.  ?  dieiHir  Hubert,  J-SiicAodua  haUtcyon  Ag.. 
Oeineroidee  Lewesietisit  Maut.,   O.  dinnricatua  Gein.,  and   Cy3o- 
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t«  Agassizi  Qem, ;  and  the  Reptiles  comprise  the  species  Plesir 
tints  Bernardi  Owen,  Polyptychodon  interruptus  Owen,  Che- 
ia  Carusiana  Gein. 

[lie  work  is  fall  in  its  descriptions  and  synonymy,  and  many  of 
species  have  been  first  made  known  by  Dr.  6einitE. 

7.  PaUitntological  Cabinet  of  Prof,  James  Hail, — Professor 
ll's  extensive  collection  of  fossils  has  been  purchased  for  the 
itral  Park  Museam,  New  York.  The  price  reported  to  have 
!n  stipulated  is  $65,000. 

8.  On  two  new  varieties  of  Vermicidifes;  by  Prof.  J.  P.  Cookb 
I  Mr.  F.  A.  GoocH.  (Proc.  Amer.  Acad.  Sci.,  of  May  11, 
'5). — In  this  paper,  which  may  be  regarded  as  supplementary 
Prof.  Cooke's  elaborate  memoir  published  early  m  1874,  the 
;hor  describes  two  new  varieties  of  vermiculites,  one  from 
mi,  Delaware  Co.,  Pa.,  and  another  irom  Pelham,  iVfassachusetts. 

means  of  careful  expeiiments,  the  loss  of  water  was  ascertained 
er  air-drying,  and  at  100**  C.,  300**  C.  and  red  heat.  The 
ilyses  obtained  and  those  previously  made  of  other  vermiculites, 

discussed,  and  the  following  important  conclusions  reached. 
.  That  all  the  vermiculites  are  unisilicates. 
{.  That  these  minerals  combine  with  water  in  several  definite 
^portions — sustaining  Prof.  Cooke's  former  statement  that  the 
ter  in  the  vermiculites  is  water  of  crystallization. 
I.  That  they  may  be  reduced  to  the  condition  expressed  by  the 
mic  ratio  (oxygen-ratio)  for  the  silica,  oxides  and  water,  2:2:  1, 
ich  is  therefore  taken  as  the  nonnal  ratio. 

k  That  the  only  essential  difference  between  the  different 
ieties  of  vermiculites  is  in  the  ratio  between  the  sesquioxide 
1  protoxide  bases. 

The  atomic  ratios  obtained  for  the  air-dried,  dried  at  100°,  and 
ed  at  300°,  specimens,  are  respectively,  for 

Hallite  4:4:3,        4:4:  2^,        4.4:2 

Pelhamite        4:4:4,        4:4:2,  4:4:1 

Jefferisite        4:4.4,        4:4:2,  4:4:1 

e  Lemi  mineral  gave,  dried  at  100°  C,  the  ratio  2:2:1 
4:4:2);  and  the  analysis  afforded  (mean  of  results) 

hi  3803,  iU  12*93,  9e  7  02,  ^e  0*50,  ilg  2964,  ^  ll-68=99'80. 

.9.  Dana*s  System  of  Miyieralogy, — A  new  "subedition"  of 
9  work — the  sixth — has  been  brought  out  by  the  publishers, 
fisrs.  Wiley  <fe  Son  of  New  York ;  in  other  words,  copies  have 
•n  struck  off  from  the  plates  after  making  a  number  of  oorrec- 
ns  as  in  the  case  of  the  other  "  subeditions.''  Moreover  the 
nes  of  this  subedition  contain  the  two  Appendixes  to  the  work 
he  first  by  Professor  Brush,  and  the  second  by  Mr.  E.  JS.  Dana 
adding  thus  G8  pages  to  the  828  of  the  original  volume. 
50.  Mematococcus  hteustris^  <fbc. — Some  account  of  researches 
)n  this  microscopic  plant,  and  upon  the  foundations  of  a  nat- 
d  classification  of  the  Chlorosporous  Algge,  are  just  published 
Kostafinski — lately  a  pupil  of  DeBary — ^in  the  Memoirs  of  the 
ademyof  Sciences  of  Cherbourg  (tom.  xix,  pp.  137-164,  8vo, 
rs).     The  identity  of  Protococcus^  HaematococcuSy  or  Chlamydi- 


rrtlijic  fiilelliffetice. 

eoceui  nivalis  and  plvvialh  ia  mnde  out ;  at  least  it  is  shown  tbtt 
the  latter  can  live  upon  enow  and  ict',  and  that  the  developmtiDt 
U  identical.  For  the  generic  name  of  the  Sed-tnoi/>  plant,  Ac 
Agsrdh's  name  of  HaeiuatocoKiti  is  preferred,  on  good  gronnili: 
the  speciBc  name  adopted  ia  tacf*stri«,  Girnd-Chantracis  havit^ 
well  investignted  the  plant  and  figured  and  deecribed  it,  under 
the  mime  ot  Fo/i»'«  laeuetrit,  so  long  ago  a«  the  end  of  the  liA 
and  the  beginninji  of  the  present  century  (1797,  ISOU).  Htvninit^ 
cocctis  propagates  by  two  kindii  of  uoospores;  i.  p.  sometimes  by 
large  and  ordinary  ones,  n«ulting  from  the  division  of  the  con- 
tenta  of  the  cell  or  plant  into  fonr  danghter-cella,  eaoh  of  which 
is  transformed  into  a  zoospore  of  somewhat  complicated  stru^ 
tare  ;  while  other  individuals  transform  their  contents  into  sImiA' 
32  microioosjjorcs.  The  development  of  liolh  kinds  of  r.oospom 
into  the  plant  has  been  observed  by  Uostatinski.  The  develo|>- 
ment  is  non-sexual.  Velter'n  supposed  discovery  of  the  cnpalatics 
of  the  large  zoosfiorea  ie  di acred it«d  and  evplaiued  awiiV-  ttoaU- 
finski  concludes  that  HfeinatoeoKoua  is  devoid  of  eexuaf  renrodnc- 
tion.  Following  np  Decaisiic's  early  hint  that  the  reproduc^ve 
oryaiis  of  .i/j/te  sboald  furnish  the  i-haraciei-s  for  their  natural 
arrangement,  he  tndii-ates  the  principal  gmups  or  tribes  of  th« 
Chloroapore<p  which  have  thus  far  been  inadi.'  out,  by  DeUary 
and  others,  witli  some  re-organization.  Thus,  after  the  Cor^it- 
gala,  in  which  i'ecundation  takes  place  by  the  conjunction  of  tirO 
immobile  cells  of  the  aame  value  |i,  a,  with  no  distiaction  of  mils 
and  female),  he  propoaea  to  place  &  parallel  trilte,  laii^tona,  h 
wliich  there  is  a  eopuliition  of  zoospores,  the  sex  of  which  ia 
e<]uiilly  indeterminate  (ffi/Jroi/.cti/im,  Ji'jtri/tlhiin,  itc).  Tlie 
third  ia  Oophorem  of  DeiJary  (iS/'heeropleii,  Vitueherhi,  (Jidogf 
tiiuni,  &c..,  to  which  Kostannski  adds  V'llvnx  and  Eudorinu); 
here  the  fecundation  is  by  antlit;roroida  and  oospores.  And  be  is 
diBposetl  to  take  Ifniiiatococitu  as  the  type  of  a  fourth  tribe, 
At/'in'ciw,  propagating  non-s^xually  by  sporea.  a.  u. 

21.  t 'itt'iloff-ie  of  Fl'intK  groieing  ait/iout  ctiMvatiun  within 
t/i/rt;/  iiu'/f^  oj"  Amherst  Colk'je  ;  by  Ehwakd  Tuckekmas,  M.A. 
and  CifAKLBS  Frost,  W.A.  Amherst,  18T5.  pp.  OB,  8vo. — The 
Lower  L'ryptogamia,  exclusive  of  the  Lichtnes,  are  by  BIr.  FrosL 
They  fill  half  the  Catalogue,  Prof.  Tuckerman  contributes  an  in- 
teresting preface.  The  Catalogue  bears  marks  of  the  scruiiuluM 
accuracy  and  neatness  of  finish  which  characterize  all  of  I'rof. 
Tuckerman's  work,  the  simplest,  no  less  than  the  more  elaborate; 
and  the  arrangement,  typography,  and  pajwr,  are  of  corresiiomlin? 
excellence.  We  venture  to  correct  a  correction.  We  are  told  it 
the  close  to  "  read  Calystegia  iSepium  " ;  but  we  prefer  to  read  ub 
it  stands  in  its  place  "  t'a/ynteffia  Sfpinm."  Such  siibatanlive  ireni- 
tive  plurals,  not  being  proper  names,  surely  need  no  capital  initial, 
nor  an'  they  accustomed  to  have  them.  A  few  plants  have  been 
detected  in  the  district  which  would  not  have  been  expected  and 
are  not  before  recorded.  Jilephilia  vili-iUi  is  the  most  noteworthv 
of  these.  We  are  curious  to  know  how  many  8pe<;ie6  this  model 
catalogue  contains,  and  coimt  it  an  oversight  that  the  number  is 
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DOt  reckoned.     A  roagh  aud  rapid  enamwatiou  gives  1 066  Phsenog- 
ftmous  species,  59  Acrogenons  Cryptogamia,  216  Anopbytes,  1361 
lliallophytes.  of  which  over  eleven  hundred  are   Fungi ;  so  that 
the  Cryptogamia  amount  to  1 839. 

We  may  hope  that  the  time  is  not  far  distant  when  we  may 
[lave  Manuals  of  all  our  Lower  Cryptogamia,  beginning  with  the 
Lte/tenes  by  Prof.  Tuckerman.  a.  g. 

22.  Setjania  Sapindacearum  Genus  monographice  descriptum, 
Monographie  der  SapincUiceen'Gattung  Setjania^  Von  L.  Radl- 
s:oF£R.  Munich,  1 875.  pp.  392,  4to.  Puolished  by  the  Royal 
Bavarian  Academy. — To  this  memoir  the  quinquennial  prize 
ioanded  by  the  will  of  the  elder  DeCandolle  has  been  awarded, 
ind  it  well  desei-ves  it.  It  is  one  of  the  most  elaborate,  pains- 
;aking,  and  apparently  thorough  pieces  of  monographical  work 
n  systematic  botany  that  we  have  ever  seen.  Undertaken  as  it 
.8  by  one  who  has  proved,  at  the  commencement  of  his  career,  his 
ibility  for  microscopical  investigation  (when  Radlkofer  gave  the 
juietus  to  the  theory  of  the  origination  of  the  embryo  from  the 
pollen-tube),  we  may  hope  that  an  investigation  of  this  kind  will 
act  be  detrimental  to  the  author's  prospects,  in  a  country  where  it 
las  been  the  fashion  to  undervalue  everything  not  microscopical, 
md  even  that  it  may  betoken  a  rising  appreciation  of  svstematic 
>otany  in  Germanv.  The  subject  is  too  technical  to  call  for  a  de- 
;ailcd  review  in  this  Journal.  We  merely  note  that  145  species  of 
^rjania  are  characterized,  described,  and  their  synonymy  com- 
pletely exhibited.  Nearly  all  extant  materials  appear  to  have 
>een  under  the  author's  hands.  a.  o. 

23.  Zur  Keimungsgeschichte  der  Charen^  t)on  A.  de  Bary. — 
n  tbe  present  paper,  extracted  from  the  Botanische  Zeitung,  Prof 
3e  Bary  gives  a  detailed  account  of  the  manner  in  which  the 
)rothallus  is  produced  from  the  spore  in  the  Charae.  That  the  new 
CVear«-plant  does  not  spring  directly  from  the  spore  was  first 
bown  by  Pringsheini,  who  noticed  that  the  plant  is  a  lateral  out- 
rrowth  from  an  intermediary  filamentous  structure,  the  vorkeim 
protballus).  De  Bary  finds  that  a  lenticular  portion  of  the 
pore  projects  beyond  the  mass  of  the  spore  from  which  it  is  soon 
eparated  by  a  wall.  The  lenticular  portion  is  then  divided  into 
>ortions,  one  of  which  develops  into  the  prothallus  proper,  while 
he  other  becomes  what  is  known  as  the  primary  root  m  Chara^ 
klthough  it  does  not  correspond  to  the  structure  of  the  same  name 
n  phanerogams.  In  passing,  reference  is  made  to  parthenogenesis 
n  Cffjra  crinita^  which  fact  is  confirmed  by  De  Bary,  who  finds 
hat  female  plants  isolated  in  closed  glass  vessels  fruit  abundantly. 

w.  G.  F. 

24.  Description  of  a  new  (Crustacean  from  the  Water-lime 
^roup  at  Buffalo ;  by  Aug.  R.  (jrote  and  W.  H.  Pirr,  (Bul- 
etin  of  the  Buffalo  Society  of  Natural  Science,  vol.  iii,  July, 
1875.) — The  specimen  shown  exhibits  an  impression  of  the  ven- 
;ral  surface  of  a  new  form  of  Crustacean  allied  to  Eurijpterus 
Pterygotus^  for  which  the  name  Eusarcns  scorpionis  is  proposed. 
Fhe  cephalothoracic  portion  appears  to  be  separate  from  the  body, 
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and  to  be  considerably  narrower  in  pi'oportion  than  in  allied 
forms.  The  legs  are  in  the  same  number  as  in  £Mrj/plerut.  The 
Bwiminiug  feet  appear  to  differ  by  the  airaiphtei',  less  round<d 
outer  margins.  In  the  s|ieeinien  the  rlioraboidal  plates  are  not 
given.  From  the  impressions  of  the  joints  of  llie  swimming  feet 
Hieir  relative  dimension  does  not  seem  to  accord  with  Evri/pttrw. 
The  four  pair  of  anterior  feet  prooeeil  from  two  elongate  or»l 
plates  of  which  the  impression  is  very  distinct  The  spines  of  the 
anterior  fevt  appear  to  be  long,  curved,  and  to  have  an  anterior 
direction.  The  absence  of  chelate  appendages  to  the  posterior 
margin  of  the  teet  is  particularly  noticeable.  The  first  eevM  ' 
broad  segments  of  the  abdomen  form  a  large  ellipse.  There  is  mi  i 
evident  and  remarkable  narrowing  of  the  fucceeding  caudal  s^  , 
ments.  Of  these  six  appear  to  be  made  ont  on  the  specimen. 
The  surface  of  the  cant  is  punctate  with  scattered  triangular  iid-  | 
presRions.  The  cast  shows  a  widening  of  the  terminal  segment 
and  no  traces  of  a  spinifurm  process  are  exhibited.  ThiN  portion 
of  the  fossil  was  imbedded  iu  the  matrix,  and  seems  to  have  beta 
bent  downward  and  outward  in  the  specimen.  The  gr««ter 
flexibility  of  the  caudal  scgmfiits  may  be  inferred  from  theif 
shape  and  position.  The  specimen  from  which  the  above  descri^ 
tion  is  drawn  was  found  In  the  Water-lime  group  at  Buffalo, 
N.  Y,,  in  the  same  bed  which  has  furnished  upecimens  of  Euryp- 
terut  l/rcutlria.  The  length  of  the  entire  specimen  ia  two  hundred 
and  fifty  milllmetere ;  the  greatest  widtn  of  the  body  is  one 
hundred  and  ten  millimeters. 

"The  interest  which  atlar-hes  to  this  remarkable  Cmsitai'ean 
arises  from  the  discovery  of  a  form  which  may  be  allowed  to  be 
higher  than  Eurj/pterua  and  Pteri/gUut  from  (he  peculiar  differ- 
entiatiim  of  the  body  expressed  by  the  narrowness  of  its  cephalo 
thoracic  portion,  and  the  sudden  constriction  of  thi'  terminal  seg- 
ments."    The  article  is  aeuotnpnnied  by  a  tine  plate.  \ 

25.  Bathi/bius. — I'rof.  Huxley  in  connection  with  the  publication  ' 
of  a  letterto  him  from  Prof,  Wyville  Thomson  in  .Vi//«*-eof  Aiignfl 
19th,  remarks  as  follows  :^l'rof.  Wyville  Thomson  further  in- 
forms  me  that  the  beat  efforts  of  the  (.'huUtrii get's  staff  have  fiiiled 
to  discover  Bathybiua  in  a  fresh  state,  and  that  it  is  seriously  bus- 
pected  that  the  thing  to  whieh  I  gave  the  name  is  little  more  than 
sulphate  of  lime,  precipitated  in  a  fliicculent  state  from  the  sea- 
water  by  the  strong  alcohol  in  which  the  specimens  of  the  deep- 
sea  soundings  which  I  examined  were  preser\ed. 

"  The  strange  thing  is,  that  this  inorganic  precipitate  is  scareely 
to  be  distingnished  from  precipitated  albumen,  and  it  resembles, 
perhaps  even  more  closely,  the  proligerons  pellicle  on  the  surface 
of  a  putrescent  infusion  (except  in  the  absence  of  all  moving 
particles),  coloring  iri-egularly  but  very  fully  with  carmine,  run- 
ning into  patches  with  defined  edges,  and  in  every  way  comport- 
ing itself  hke  an  organic  thing," 

Prof.  Tli<mison  speaks  very  guardedly,  and  does  not  consider 
the  fate  of  Bathybim  to  be  as  yet  absolutely  decided.  But  since 
I  am  mainly  responsible  for  the  mistake,  if  it  be  one,  of  introduc- 
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ig  this  singular  nubstauce  into  the  list  of  living  things,  I  think  I 
lall  err  on  the  right  side  in  attaching  even  greater  weight  than 
e  does  to  the  view  which  he  suggests. — Mature. 

m.    Miscellaneous  Scientific  Intelligence. 

1.  American  Association, — The  meeting  of  the  Association  at 
>etroit  was  well  attended,  and,  as  the  list  below  shows,  many  pa- 
ters of  interest  were  presented.  The  address  of  the  retiring 
^resident,  Dr.  John  L.  LeConte,  is  republished  in  pages  241-256. 
In  excellent  address  was  delivered  by  Prof.  IT.  A.  !Newton,  Vice 
^resident  of  the  Physical  section,  on  the  importance  of  the  Study 
•f  Mathematics  for  the  student  in  all  branches  of  science,  and 
.nother,  by  Dr.  J.  W.  Dawson,  before  the  Geological  and  Natural 
listory  section,  presenting  some  of  the  difficulties  which  geology 
appears  to  place  in  the  way  of  Darwinism.  The  Chemical  section, 
organized  at  the  preceding  meeting,  at  Hartford,  brought  together 
aany  chemists. 

The  next  meeting  of  the  Association  is  to  be  held  at  Buffalo, 
rhe  following  officers  were  appointed  for  that  meeting:  President, 
^roL  Wm.  B.  Rogers;  General  Secretary,  F.  C.  Mendenhall; 
Tice  President  of  Section  A,  Charles  A.  Young,  of  Hanover, 
^.  H. ;  of  Section  B,  Edward  S.  Morse,  of  Salem,  Mass.  F.  W. 
^UTNAM,  of  Salem,  Mass.,  is  Permanent  Secretary. 

The  following  is  a  list  of  the  papers  read  either  in  full  or  by 
.bstract. 

I.  Mathematics^  Physics^  Astronomy. 

The  Solar  Atmosphere ;  S.  P.  Laitolbt. 

Acoonnt  of  the  Measurement  of  a  Primaiy  Base  Line  in  the  U.  S.  Coast  Survej, 
ear  Atlanta,  Ga. ;  J.  £.  Hilgard. 

Problems  in  Watson's  Coordinates ;  T.  Hnx. 

Distribution  of  the  Asteroids ;  ]).  Ejbkwood. 

DescriptiYe  G^metry ;  S.  E.  Warrbn. 

An  Acriustic  Method  of  Measuring  the  Velocity  of  Electrioty ;  J.  Lovebino. 

A  Systematic  Method  for  indicating  the  Localities  of  a  County,  and  rapidly 
iacovering  Places  in  a  Map ;  J.  M.  Toner. 

Tides  of  New  York  Harbor ;  W.  Perrel. 

Algebraic  curves  expressed  in  trigonometric  equations  ;  H.  A.  Newton. 

Transformation  of  curves  from  Algebraic  to  Transcendental ;  H.  A.  Newton. 

Geometrical  representation  of  certain  Diophantine  Problems ;  H.  A.  Newton. 

Path  of  Iowa  County  Meteorite,  with  exhibition  of  fragments  of  the  same; 
r.  R.  Leonard. 

A  new  Meteorological  Instrument ;  J.  W.  Osborne. 

The  Relative  Intensity  of  the  broken  lines  of  Metallic  Spectra ;  G.  F.  Barker. 

A  New  Vertical  Lantern  Galvanometer ;  G.  F.  Barker. 

On  some  Inequalities  of  Long  Period  in  the  Moon's  Motion ;  J.  N.  Stockwell. 

Adjustment  of  the  Gregorian  Calendar ;  E.  B.  Elliott. 

The  Subsidiary  Principle  as  applied  to  Coinage  and  Money  account;  E.  B. 

iLUOTT. 

Description  of  an  apparatus  for  the  automatic  determination  of  Atmospheric 
seistance;  G.  W.  Hough. 

Method  of  exhibiting  by  Projection  the  difference  in  rapidity  of  transmission 
f  Sound  through  various  Gases;  T.  C.  Mendenhall. 

Temperature  of  two  Deep  Borings  in  Indiana ;  E.  T.  Cox. 
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On  nn  improvemeDt  of  BunseD's  metlioil  for  sperlflo  parities  c 
T.  C.  Mekqehdali.. 

Chemistry  of  throe  liirooaaioiiB ;  F.  W.  Clakkb. 

Oq  oortain  new  Tiingeteti  rompoiiDda  ;  A.  R.  Lbedg. 

On  Iho  omiRsion  of  Dynamical  Quaotitioa  from  OiBraJca]  Formiiln?;  H.  F. 
Wallinq. 

Carbon  determluHtioaB  in  Iron  and  SWel;  J.  W.  Limolrt. 

CompnratirB  detorniDatlona  tA  the  soluliilities  of  Alkaloids  in  CrysUtUn^. 
Amorphous,  aod  Nusccot  cocditioos ;   A.  B.  PuBSCorr. 

Note  on  (Colorado  Telluriuai;  F.  W.  Cx^BCe. 

On  the  requisile  amount  of  simple  frit^tloD  of  soft  Iran  against  oold  steel  to  mell 
it;  B.  3,  Hedmok. 

On  Otto'fl  method  of  estimatini;  Phaophorii:  Add  in  presence  of  Iron  and  Alu- 
mlnioiD;  S.  W.   Johk»on. 

Apparatus  for  fat  eitraction :  S.  W.  JOHiraoN. 

Compoaition  of  oorn  fodder  &nd  yield  per  acre ;   B,  W.  Jouirsox. 

Ootnpcaicioii  ol  the  R«wet  Potato;  S.  W.  Jornsom. 

On  Thorpe's  metliod  of  ealicnatinR  Xitric  Add ;  S,  W.  Jdsnbob. 

A  Convenient  Instnimeiit  for  aboiring  the  Abaorption  of  Hydrogen  Qas  by  Pal- 
ladium ;  J.  L.  Shitu. 

On  GniplUtic  Oxide  as  prepared  from  the  Graphites  of  tiio  Sevier  Co.  uJ 
Deknlb  Co.  Moteoritea :  J,  L.  Swith. 

Notice  of  an  undescribed  Meteorite  that  fell  in  Wisoonsfn  in   ie6G ;   J.  L 

SUTEI. 

Eliliibttion  of  a  largo  quantity  of  Cli.>aiii]n  Alum,  wltli  some  remaxka  on  its  Preps- 
ration  ;  J.  h.  SuiTn. 

On  pertnin  predpitntea  containing  Chloride  of  Silver;  F.  W.  Clakkb, 

in.  Geology  and  PaUout-ilogy. 

Geologyof  the  Southern  Ooundoa  of  Kew  Tork.  and  particularly  of  the  CatskdH 
Moimtnin  Region  :  J.  11*1.1,. 

A  comparJEion  between  the  Ivorthem  (or  Ohio)  and  the  Southern  (or  'W.  Ti| 
side  of  tliu  AllOKhiiny  Coul  Field  :  iC.  B.  Anduews. 

New  and  remarkable  Coal-planta  from  the  lower  Coal  Measures  of  Obie,  tud 
their  typical  relations;  E.  R   Akdrews. 

New  Bpociroena  of  Fossils  from  CaQflda ;  J.  W.  Dawson. 

['hy^iciil  Geology  of  the  trnp  formation  of  Luke  Superior;  C.  WutrTLESET. 

Physical  Geology  of  the  I'hio  coal-fleld;  C.  WHim-ESEr. 

On  Ancit-nt  Glociation  at  Eelley's  Island,  Ohio;  C.  WbittIiESET. 

Ancient  Poat  in  Che  Drift  deposits  of  Minnesota;  N.  H.  Wihciibll. 

Rertilleation  of  the  Geological  Map  of  Midiigan  ;  A,  Wincbrll. 

Gridctice  of  Glacial  Action  upon  the  summit  of  Mt.  Washington,  K.  H. ;  C  E. 
Hitchcock. 

On  the  Galisteo  Sandstone  of  New  Mexico;  G.  D.  Cope. 

Indinnnitc,  n  new  form  of  Kaolin  found  in  Indiana:  E.  T.  Cox. 

KaoUne  Beds  of  Southern  Illinois:   H.  G.  Fkbeman. 

On  some  now  Fcil  Fulica  nod  their  Zoological  Relations  ;  J.  3.  Kewberbt. 

On  fomi  of  the  Re=ull8oftheOrt«.loeical  Survey  of  Ohio;  J,  3.  NEnBEKBt.  ^ 

The  Ice  Period  m  the  Mississippi  VaUey;  its  phenomena  and  causes:  J,  S. 
NEwni:i)»\ 

P.iriillclisn]  of  Deroman  outcrops  in  Michigan  find  Ohio;  N.  M.  Winciiell 

Newond  interestmg  Injects  from  the  Carboniferous  of  Capo  Breton ;  S.  il 

SCUDllER. 

On  the  supposed  Ancient  Outlet  of  Great  Salt  Lake ;  A.  S.   Packard,  Jr. 
FomiHlion  (t  Gejsento  I  eliblea  in  pools  adjacent  to  the  Geysers  of  the  Yello"- 


Rcniiirks  on  the  Hot  Springs  and  Geysers,  and  other  Wpiea  illustrating  ll' 
BCieutillc  value  of  the  Yellowstone  Park  ;  T.  B.  Comstock. 

Kxliibition  oE  some  Curious  disks  of  Silica  in  the  structure  of  Coal  from  Ten- 
nessee ;  J.  L.  SlOTH. 
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IV.  Zoology  and  Botany, 

The  effect  of  the  Glacial  Epoch  upon  the  Distribution  of  Insects  in  North 
America;  A.  R.  Gbote. 

Are  Potato  Bugs  poisonous?  A.  R  Gbotb  and  A.  Katsbr. 

Are  Insects  any  material  aid  to  plants  in  fertilization  ?  T.  Mbehan.  . 

Locusts  as  Food  for  Man;  G.  V.  RiLBT. 

The  Locust  Plague  in  America :  how  to  avert  it ;  C.  V.  Rilet. 

On  the  method  of  subduing  Insects  Injurious  to  Agriculture ;  J.  L.  LeCovte. 

SjmmetTj  and  want  of  Symmetry  of  Leaves ;  W.  J.  Bbal. 

Venation  of  Leaves  of  Dragon-Root  and  Martynia  compared ;  W.  J.  Bbal. 

Additional  Observations  on  the  Tarsus  and  Carpus  of  Birds ;  E.  S.  Mobse. 

Distribution  of  Batrachia  and  Reptilia  of  North  America ;  E.  D.  Cope. 

Indications  of  Descent  exhibited  by  North  American  Tertiary  Mammalia ;  E.  D. 
Cope. 

Protozoan  Studies;  W.  S.  Barnard. 

On  leading  divisions  in  Recent  and  Fossil  Chitonids;  P.  P.  Cabfekter. 

A  method  of  Bleaching  Wings  of  Lepidoptera  to  facilitate  the  study  of  their 
venation;  G.  Ddimock. 

Observations  on  Uie  Development  of  Didelphys  Virginiana ;  W.  S.  Barnard. 

Membral  Myology  of  Simia  Satyrus  as  compared  with  Man  and  the  higher 
Apes;  W.  S.  Barnard. 

Demonstration  of  Locomotion  in  the  Larvs  of  Oestridse ;  0.  S.  Westoott. 

Periodicity  in  Vegetation ;  J.  Hyatt. 

Embryology  of  the  Fresh  Water  Mussels ;  W.  K  Brooks. 

Some  Observations  on  the  Structure  and  Habits  of  Utricularia  vtUgaria  (Carniv- 
orous? phmt);  T.  B.  Coicstook. 

On  hybernation  as  exhibited  in  the  Striped  Gopher ;  P.  R.  Hot. 

Gestation  of  Bats ;  B.  G.  Wildbr. 

Affinities  and  Ancestry  of  the  Existing  Sirenia ;  B.  G.  Wilder. 

Notes  on  Menobranchus  and  Menopoma ;  B.  G.  Wilder. 

Notes  on  the  American  Ganoids  {Amia^  Lepidosteus,  Acipenser  and  Polyodon; 
B.  G.  Wilder. 

Structure  and  Economy  of  Lamprey  Eels  (Petromyzon) ;  B.  G.  Wilder. 

The  rectal  pouch  of  Sharks  and  Skates,  as  perhaps  representing  the  allantois 
of  Air-breathing  Vertebrates ;  B.  G.  Wilder. 

V.  Ethnography  and  Archaeology, 

Fac  similes  from  Nature  of  Ancient  Rock  Sculptures  in  Ohio,  with  verbal 
explanations;  C.  Whittlbset. 

Recent  Mound  Explorations  at  Davenport,  Iowa ;  R.  J.  Farquharson. 

Indian  Mounds  and  Shell-heaps  near  Pensacola,  Florida ;  G.  M.  Sternberg. 

Notes  on  Aboriginal  Money  of  California ;  L.  G.  Yates. 

The  Ancient  Men  of  the  Great  Lakes ;  H.  Gillman. 

Ancient  Earthworks  near  Anderson,  Ind. ;  £.  T.  Cox. 

Rates  of  Human  Progress;  L.  H.  Morgan. 

Arts  of  Subsistence ;  L.  H.  Morgan. 

Ethnical  Periods ;  L.  H.  Morgan. 

Mound  Explorations  in  Kent  County,  Michigan ;  E.  A.  Strong. 

Archseological  Notes  from  Wyoming ;  T.  B.  Comstock. 

2.  Foreign  Scientific  Associatiofis, — The  meeting  of  the  l^ritish 
Association  at  Bristol  opened  on  Wednesday,  the  25th  of  August. 
Nature^  in  the  number  for  the  26th,  and  several  following  num- 
bers, contains  an  extended  report  of  the  Proceedings. 

The  French  Association  beijan  its  session  at  Nantes  on  the  19th 
of  Augiist ;  and  the  Italian,  at  Palermo,  on  the  29th. 

3.  The  British  Scientific  Expedition, — A  third  Report  of  the 
proceedings  of  H.  M.  S.  Challenger  has  been  issued  by  the  Ad- 
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mintlly,  giving  au  ontiine  of  the  work  done,  in  connection  with 
oceanic  geography  nnd  its  phydical  condition,  between  March  uid 
November  of  last  yeat. 

Having  arrived  in  safety  at  Melbourne  from  her  Antarctic 
cruise,  the  Challenger  left  Port  Philip  on  the  Ut  of  April  for  Syd- 
ney, at  which  place  the  ship  was  docked,  refitted  and  completed 
witli  eoal  and  provisions.  [>uring  the  stay  in  that  harbor,  Prot 
Wyville  Thomson  made  a  journey  to  Queensland  for  the  purpoee 
of  stiidving  the  natural  history  of  tropical  An»lrali».  | 

On  tlie  I2th  of  June  the  ship  lell  Port  Jackson,  on  her  voyage 
to  New  Zealand  meeting  with  stormy  weather,  so  stormy  indeed 
as  greatly  to  impede  the  work  of  sounding  across,  and  it  was  nn- 
fonunate,  as  much  interest  was  felt  botli  in  New  South  Wales 
and  New  Zealand  in  regard  to  the  adaptability  of  the  channel 
bed  between  them  for  telegraphic  purposes.  From  the  Australiin 
shore  the  water  deepened  gradually  until  a  depth  was  attaioed 
of  2800  fathoms,  about  one-tliird  the  distanc«  across ;  the  bottom 
at  this  depth  consisted  of  the  usual  red  clay,  found  in  llie  deepest 
aonndinss.  A  depth  of  275  fathoms,  with  rooky  bottom,  was 
found  aoout  880  miles  from  New  Zealand,  with  slightly  deeper 
water  within  it.  On  the  25tb,  Port  Hardy  was  reached,  and  Port 
Nichi'Ison  on  the  27lh,  A  se-aman  was  unfortunately  waahM 
overboard  and  droivned  in  Cook  Strait.  The  weather  conlinueJ  i 
wild  during  the  Challenger's  stay  at  Wellington.  On  the  «th  of  , 
of  July  aht!  proceeded  ou  her  voyage,  passing  northward  along 
the  east  oout  of  the  north  ishiDd,  ftud  ou  toward  the  KexnedH  I 
group:  the  stormy  weather  experienced  precluded  sonnding  npfr  ' 
raiiuus,  and  the  ili-plh  between  New  Zealand  and  th()se  ij-laiiila 
has  Ntill  to  be  decided.  The  rewults  of  tlie  dredging  near  Kerne- 
dee  proved  that  animal  Hie  was  much  the  same  as  at  the  same 
depllis  off  the  coast  of  Portugal,  but  several  species  new  to  scieniie 
were  obtained. 

On  the  nth  of  July,  in  lat.  2h°  5'  S.  and  long.  172'  56'  E.,tlie 
deepest  east  sinie  quitting  the  Atlantic  was  obtained — 2,900 
fathoms,  the  bottom  temperature  being  a2°-9,  by  which  tempera- 
ture it  is  conclusive  that  there  is  a  continuous  and  deep  channel 
extending  from  the  southward  into  iliese  seas.  The  Kxpeditioo 
remnineil  two  days  at  'J'ongat&bu,  and  then  left  for  the  Fiji  Islands. 
The  ship  left  the  Fiji  islands  on  the  10th  of  August,  and  when  aboBl 
thirty  miles  from  the  land,  a  depth  was  sounded  of  1350  faiboms 
and  the  red  ooze  found,  which  had  previously  been  obtained  at 
only  much  greater  depths.  On  the  15th,  when  about  midway  be- 
tween Fiji  and  the  New  Hebrides  group,  a  cast  was  had  of  1450 
fathoms,  with  the  same  nature  of  bottom. 

Passing  through  between  the  islands  of  the  last-named  group, 
the  Challenger  proceeded  on  her  way  towanl  Uaine  Island.  A 
Bounding  of  2850  fathoms  was  had,  and  then  four  others,  slightlv 
shoaling.  The  serial  temperatures  of  these  soundings  proved  one 
physical  fact,  viz ;  that  the  B*'a  was  cut  otT  by  a  surrounding  riilge, 
over  which  the  greatest  depth  of  water  of  any  channel  through  it 
is  1,300  fathoms,  the  temperature  at  that  depth  being  35°,  and  tien 


Miscellaneous  Intelligence.  817 

mtinuing  the  same  to  the  bottom.  Below  the  1,300  fathoms  in 
le  hollow  between  New  Hebrides  and  Torres  Strait  the  water  is 
^mparatively  stagnant,  as  in  the  Mediterranean  and  other  cut-off 
^as. 

When  170  miles  from  Raine  Island,  the  depth  was  1,700  fath- 
ns,  and  at  seventy-four  miles  1400  fathoms,  showing  that  the  in- 
ination  of  the  bottom  of  the  sea  was  gradual  up  to  the  barrier 
^f.  After  anchoring  for  one  ni^ht  near  Raine  Island,  the  Expe- 
ition  reached  Somerset,  Cape  York,  on  the  1st  of  September, 
here  they  remained  a  week,  and  then  proceeded  through  the 
anda  Sea,  carrying  a  continuous  line  of  soundings,  and  touching 
i  Dobbo,  Ki  Doulan,  and  Banda.  They  arrived  at  Amboina  on 
le  6th  of  October,  where  they  obtained  coal,  and  then,  passing 
trough  the  Molucca  passage,  reached  Ilo  Ilo  on  the  28th,  Manila 
]  the  4th  of  November,  and  Hong  Kong  on  the  19th. 

From  the  temperatures  obtained  in  the  Banda,  Celebes,  ^ula, 
id  China  Seas,  it  is  evident  that  their  waters  are  cut  off  from  the 
eneral  oceanic  circulation  by  ridges  conecting  the  islands  which 
irronnd  them. 

In  each  of  the  seas  soundings  of  over  2,000  fathoms  were  ob- 
kined,  but  in  no  instance  did  the  temperature  decrease  regularly 
om  the  surface  to  the  bottom,  as  is  usual  in  the  ocean.  In  every 
ise,  after  attaining  a  certain  depth,  the  temperature  below  that 
eptb  remained  the  same ;  thus,  in  the  Banda  and  China  seas,  the 
(mperature  remained  the  same  from  900  fathoms  to  the  bottom ; 
I  the  Celebes  Sea  from  700  fathoms  to  the  bottom;  and  in  the 
ula  Sea  from  400  fathoms  to  the  bottom. — Athenoeum^  Aug.  7. 

3.  Images  produced  by  Lightning. — A  letter  of  Professor  W. 
.  Brown,  of  the  University  of  Georgia,  to  one  of  the  editors, 
ills  attention  to  a  remarkable  instance  of  the  formation  of  im- 
ressions  upon  the  human  body  by  a  lightning  stroke,  and  encloses 
tters  of  Messrs.  E.  G.  Simmons  and  T.  N.  llawkes,  of  Americus, 
•a.,  where  the  occuirence  took  place,  describing  the  circumstances 
ad  some  of  the  details  of  the  phenomenon. 

On  the  12th  of  July,  1876,  at  about  4  p.  m.,  as  Mr.  Simmons 
.atet9,  a  stroke  of  lightning  fell  upon  a  house  in  Americus,  render- 
ig  insensible  for  a  time  four  persons  who  were  seated  in  one  of 
16  rooms.  The  two  outer  sides  of  this  room,  which  was  at  a 
>mer  of  the  house,  had  each  one  window,  and  nearly  opposite 
lese  on  the  two  other  sides  were  the  chimney  and  the  door 
jspectively.  Outside,  a  tree  stood  in  front  of  each  of  the 
indows,  and  about  twelve  feet  from  the  house.  A  third  tree,  a 
•cost,  stood  opposite  the  outer  corner  of  the  room  and  about  the 
ime  distance  from  the  house  as  the  others.  This  tree  was  severed 
y  the  lightning,  but  the  other  two  were  not  affected.  A  young 
lild  was  sitting  near  the  center  of  the  room,  while  the  mother 
id  a  young  lady  were  seated  not  far  fi-om  the  chimney,  near 
hich,  and  close  to  the  wall,  was  another  child. 

All  these  persons  were  rendered  insensible  for  a  time  by  the 
;roke  which  severed  the  tree,  and  on  their  recovery  there  were 
»and  impressed  upon  the  bodies  of  them  all  more  or  less  distinct 
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imageB  of  this  tree.  It  was  most  distinct  in  the  caae  of  the  cbild 
nenr  the  center  of  the  room,  Jlr.  iSinimons  says,  "the  child  it 
imprcsBcd  npon  its  biiek  and  exactly  opposite  npon  its  Btonuch. 
The  entire  tree  is  iilain,  and  |*rfect  in  tola;  every  limb,  branch, 
and  leaf,  and  even  ttie  severed  |)art.  is  plainly  perceptible.  It  \%  i 
perfect  photocraph  of  the  tree,  and  could  not  have  been  made 
TDore  perfect  by  a  painter's  bi'Hsh.  It  impressed  the  young  lady 
npun  ihe  left  hip  and  right  Icff,"  the  mark  being  qnite  as  |>crf«!t 
as  that  upon  the  body  of  the  child.  The  mother  and  other  child 
also  bore  less  distinct  impressions  npon  the  leg.  Atr  Hawkct 
Bays,  "  I  saw  the  youngest  child  and  ibe  marks  upon  iL  The 
marks  on  the  lower  pnrt  of  the  spine  are  exactly  of  the  shape  of 
a  branch  of  the  locust  tree.  Where  the  leaves  are,  on  the  braocb, 
the  mark  does  not  take  the  shape  of  the  entire  leaf,  but  only  of 
the  skeleton  of  a  leaf.  The  mark  was  nhcnit  twelve  inches  Icmz, 
and  hikil  a  fork,  exactly  like  the  locust  limb.  It  looked  as  tboapo 
tlie  blood  was  drawn  to  liic  akin  along  the  marked  part."  The 
marks  were  not  permament,  aa  Prof  lirown,  in  his  letter  dated 
Aug.  7,  adds,  "  a  recent  letter  informs  me  that  the  impressioiu 
are  no  longer  distinct." 

Althongh  many  aimiliir  cases  have  been  reporter!,  the  phenoni- 
enon  described  is  rare  enough  to  make  a  well-marked  instance  lik« 
this  worthy  of  record.  The  fonnation  of  the  images  in  all  such 
cases  is  resdily  explnJned  bv  a  peculiarity  in  the  mode  of  the 
electric  discharge  under  certain  oonditions,  tvv  imitating  which  it 
is  poBaihle  to  produce  eimilar  fignrea  artifidsUy  with  an  aleetriod^ 
machiTiB.  such  as  the  Iloltz  miicliine,  capuble  of  giving  electricitj 
nf  vci  y  iiifrli  tL'iisioii.  When  tlie  jmlea  of  the  bitter  are  strongly 
churgeil  and  are  sepiirnted  to  the  distance  of  a  few  inches,  the 
diBclijirci',  instend  of  ^)rodnciiig  a  spark  or  brush,  sometime*  cod- 
sistB  of  n  very  small  jet  upon  tiie  iiegdtive,  and  a  sort  of  pho*- 
phon'Bceni  glow  upon  tlie  positive.  The  space  between  them, 
thougli  not  luminous,  is  the  seat  of  a  discharging  action  which 
appears  to  take  place  along  detiniie  linew.  like  a  stream  or  cnrrent, 
and  is  BometimcB  called  the  dark  dischfirge.  An  object  placed 
between  the  poles,  and  in  the  path  of  the  discharge,  interropts 
this,  and  destroys  the  glow  upon  the  positive  pole  in  points 
corresponding  to  the  lines  thus  broken  ;  and  in  this  way  there  ii 
produced  an  imaire  or  shadow  of  the  interposed  object,  which  is 
often  Rtrikinijly  distinct  niul  perfect. 

In  the  case  above  desi-ribed  the  phenomena  are  readily  accounted 
for,  if  we  suppose  the  tliuiider-cloud  to  have  been  negatively 
charged,  and  the  tree  to  have  stood  in  the  path  of  the  dark  dis- 
charge which  preceded  or  accompanied  the  lightning  stroke,  the 
action  having  been  sufficiently  intense,  and  the  quantity  of  elec- 
tiicity  great  enough,  to  produce  a  visible  impression  upon  the 
delicate  tissues  of  ihe  skin. 

A  more  particular  account  of  the  subject  may  be  found  in  two 
articles  published  in  tbiB  Journal,  May,  1870,  page  331,  and  June, 
1871,  page  437.  a.  w.  w. 
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6.  Annual  Report  of  the  Argentine  Meteorological  Office^  for 
he  year  1 874.  18  pp.  8vo.  Buenos  Aires,  1875. — This  Report,  by 
he  Director  of  the  office,  Prof.  B.  A.  Gould,  gives  details  as  to  the 
irangemeDts  for  making  meteorological  observations  which  have 
»een  introduced  into  the  Argentine  Republic,  and  the  present 
leeds  in  order  that  the  objects  of  the  meteorological  office  may 
►e  efficiently  carried  out  and  rendered  of  permanent  value  to  sci- 
nce.  Tables  of  the  mean  temperature  and  barometric  pressure, 
f  principal  points,  made  out  from  the  observations  thus  far  ch- 
ained, are  given.  jMr.  Gould  states  that  while  at  Cordoba  the 
umidity  of  the  air  has  its  maximum  in  summer,  the  amount  of 
loisture  in  February  averaging  80  per  cent  of  that  requisite  for 
omplete  saturation  of  the  atmosphere,  and  its  minimum,  50  per 
ent  in  September,  at  Buenos  Aires,  on  the  contrary,  the  maxi- 
lum  is  usually  in  June,  83  per  cent,  and  the  minimum  in  Decern- 
ter,  60  per  cent.  During  the  summer  of  1874  the  temperature  of 
he  solar  rays  was  found  at  Cordoba  to  be  on  December  7th  not 
?a8  than  74*5°  C,  and  it  reached  77*8°  on  the  following  January 
th.  The  minimum  under  a  clear  sky,  52*5^  was  observed  on  the 
9tb  of  June. 

Mr.  Gould  is  making  his  comprehensive  and  thorough  knowl- 
dge  of  terrestrial  physics  as  well  as  astronomy  tell  in  various 
rays  on  the  progress  of  science  in  South  America. 

6.  AppUtons*  American  Cyclopmdia^  Vol.  XI  and  XII,  1875. 
-The  opening  article  of  volume  XI,  Magnetism,  is  by  Prof.  Jo- 
3tph  Henry.  It  discusses  magnetism  and  diamagnetism,  terres- 
nal  magnetism,  magneto-electricity,  induced  currents  from  dis- 
barges  of  ordinary  electricity,  and  induction  in  masses  of  metal 
I  motion.  Prof  Cleveland  Abbe  of  the  U.  S.  Signal  Service  con- 
ributes  the  article  Meteorology,  which  is  illustrated  by  numerous 
iagnims  many  his  own  or  from  original  American  sources.  It  is 
n  admirable  digest  of  the  present  state  of  this  science.  Molecule, 
y  Prof  J.  P.  Cooke  of  Cambridge,  is  an  article  worthy  of  its 
ithor,  setting  forth  the  latest  physico-chemical  deductions,  and 
le  author's  own  views,  in  a  clear  and  concise  manner.  The  arti- 
es  Metal  and  Meteorites,  Ore  dressing,  and  extraction  of  metals 
om  their  ores  by  chemical  means,  are  furnished  by  Dr.  Thos.  M. 
Town  of  Easton  and  Dr.  R.  W.  Raymond;  Mineral  deposits,  by 
T.  J-  S.  Newberry;  Microscope,  by  Prof  A.  M.  Mayer;  Mediter- 
inean  Sea,  by  Count  Pourtales ;  Meteor,  Mars,  Mercury,  Moon, 
yr  Richard  A.  Proctor,  London;  and  the  metal  Mercury,  and 
ine,  by  Dr.  Raymond. 

In  volume  Xft,  some  of  the  leading  scientific  articles  are — 
aleontology,  by  Prof.  James  Hall ;  Mountain,  by  Dr.  T.  S. 
unt;  the  Theory  of  Music,  by  Prof  Mayer;  Nebular  hypothesis 
id  other  astronomical  articles,  by  R.  A.  Proctor;  Cnemical 
omenclature,  by  Prof.  Frank  H.  Storer  of  Harvard  College. 
ie  botanical  articles  are  by  Prof.  Geo.  Thurber;  those  on  Zool- 
^  by  Dr.  S.  Kneeland  of  Boston ;  on  Materia  Medica  by  Dr.  E. 
.  Clark  of  Harvard  University ;  the  medical  and  physiological 
r  Dr.  John  C.  Dalton ;  while  Drs.  Joy  and  Hogeboom  furnish 
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i  chBinical  articles.  From  this  list  of  wen-known  antbon 
and  irJvestigatoi'E,  it  in  evident  that  the  scientific  character  oi'  tbe 
new  i-Uiuon  of  Appli-tons'  Cyclopedia  is  worthy,  as  a  whole,  of 
commendation.  \Ve  miss  occasionally  a  well-known  name  among 
the  liiographical  sketches ;  for  example,  Dr.  Ciiarles  G.  Page.  whoH 
contributionii  to  dynamical  electricity  are  eecood  ooly,  iii  thii 
country,  to  those  of  Prof,  Henry;  and  the  well-kuowii  paleootoky 
gist  F.  B.  Meek.  Utber  like  omisEions  could  easily  be  mentionsdi 
while  some  names  have  a  promiueoce  greater  than  history  will 
award  them.  a.  a. 

7.  Sonton  Society  of  .Yaturnl  HisUiry. — ^The  Paleontologies 
collections  of  the  Boston  Society  of  Natural  History  hare  beei 
recently  much  enlarged  by  the  purchase  of  the  collection  of  Ben 
Eaer  of  Stuttgart,  which  is  particularly  rich  in  fossils  of  tbe  Th* 
tiary  and  MeaoEoic  formations,  including  tbe  Triassic.  Its  spe(» 
mens  nf  Tertiary  plants  are  of  such  delicacy  that  they  are 
mounted,  like  botanical  specimens,  on  paper.  It  was  secured  tot 
tbe  society  by  the  efforts  of  Mr.  A.  Hjratt,  during  his  visit  in  187* 
to  Europe,  and  through  the  generosity  of  Mr.  John  Cammingl 
In  addition  several  specimens  of  lohtbyosaurs  and  Teleosaurs  ireR 
procured^ 

8.  Geographical  Congrvstat.  ParU.—The  recent  Geographical 
Congress  at  Paris  awarded  L«tter»  of  Dutimtion  (higbest  award) 
to  tlie  SecTelary  of  the  Navy  for  the  work  of  the  Coast  Survey; 
and  to  General  Myer,  of  the  Signal  Service  Bureau;  MedaU^ 
iA«  J<int  t'lata  to  Francis  A.  Walker,  lor  his  Physioal  Atlutf 
the  United  States  ;  Dr.  F.  V,  Hayden,  for  his  Boekr  MoimlMi 
Ge.dogical  tkploralioii ;  and  to  thf  r>nreau  of  Stiitis'tius,  of  the 
Interior  DL'p;irtment ; — .Veiiuls  oj  the.  Se'-oiici  Class  In  the  Com- 
mittee of  Emigration,  and  the  MemberH  of  the  Tuscarora  Expe- 
dition. 

OBITUARY. 

Dr.  L  A.  Lapiiam,  of  Milwaukee,  Wisconsin,  lately  at  tbe  head 
of  tjie  lloological  Siu-vey  of  that  State,  died  on  tbe  Hth  of  Se|)- 
tember.  Dr.  Lapbam  was  by  profession  a  surveyor,  but  he  was 
also  a  good  worker  in  geology,  meteiirology,  and  American  archs- 
ologj  Several  jears  sinte  he  publisbed  a  geological  map  n( 
WiBtonsiti,  and  ilso  i  niapiUustraiing  the  influence  of  the  Grest 
Lake*  on  tht  chmjte  ot  Wisconsin.  He  early  drew  attention  lo 
the  Iiuli  in  inoun<ls  of  Wisconsin,  and  a  work  by  him,  illuntraWd 
b^  nmnfriiu''  plates,  tntitled  "Antiquities  of  Wisconsin,"  WM 
puhhshid,  m  I  "65,  111  the  Nmilhsonian  Contribntiona  to  Knowledge. 

Cmii  Jmhanv  \l<ii8T  Tmeouor  Scheerek,  the  mineralogist, 
metallurgist,  uid  chemist,  died  at  Freiberg,  on  the  20lb  of  July 
last,  having  been  bom  m  Berlin  on  the  '2gtb  of  Ang^ust,  ISIS. 
He  WIS  the  author  of  \anouB  works  and  memoirs  of  high  merit; 
among  thi  former  his  I ehrbucfi  dtr  EisenhilttenkHitde  and  hi» 
well  known  Lbthrlioibwh  (a  treatise  on  the  blowpipe),  and  among 
the  I  itter  a  paper  on  P  iramorpbism  in  its  relations  to  ehemiBtrjr, 
mineralogy,  and  geology. 
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Abt.  XLL — On  the  Variation  in  the  Strength  of  a  Muscle  ;  by 
Francis  B.  Nipher,  Professor  of  Physics  in  Washington 
University,  St  Louis,  Mo.    With  plate  VIII. 

Thb  strength  of  a  muscle  is  the  maximum  weight  which  it 
is  capable  of  lifting  at  a  single  impulse.  It  is  practically  im- 
possiole  to  measure  this  strength  directly,  as  it  necessitates 
several  trials,  during  which  the  muscle  becomes  fatigued.  It 
may.  however,  be  determined  indirectly  by  a  method  which  I 
sbali  make  the  subject  of  a  future  paper. 

The  evidence  which  we  shall  now  present  of  variation  in 
muscular  strength  from  day  to  day,  is  seen  in  the  variation  in 
the  amount  of  work  done  by  the  muscle,  before  exhaustion. 
We  present  here  three  series  of  experiments  upon  the  right 
arms  of  myself  and  a  former  pupil,  Mr.  D.  A.  Myers.  The 
first  series  consisted  in  finding  the  maximum  pull,  which  the 
muscles  could  exert  upon  the  spring  of  a  dynamometer.  The 
arm  was  stretched  horizontally,  grasping  the  hook  of  the  dy- 
namometer, the  palm  of  the  hand  being  downward,  the  pull  was 
exerted  upward  The  arm  moves  in  the  vertical  plane  which 
makes  an  angle  of  45^  with  the  transverse  plane. "^ 

^  Prof.  Haughton  has  criticised  this  position  (Nature,  vol.  xi,  p.  488),  his  point 
being  that  some  musdee  are  called  into  play  irregularly.  He  suggests  that  the 
arm  ahoold  move  in  the  transyerse  plane,  with  the  palm  of  the  hand  upward. 
This  podtton  is  a  yerj  unnatural  one,  and  the  arm  will  be  wholly  fatigued  in  two 
or  three  minutes  by  simply  holding  the  arm  in  this  position  when  its  weight  is 
enpported  by  an  external  force.  Although  Prof.  Haughton's  opinion  on  this  sub- 
ject is  worthy  of  grave  consideration,  yet  I  am  not  prepared  to  adopt  it  in  this 
OMe.  The  manner  of  experiment  is  determined  to  some  extent  by  the  end  to  be 
eooomi^iabed,  and  I  am  still  of  the  opinion  that  I  have  reduced  the  errors  of  ex- 
periment to  a  minimmn.    This  point,  however,  deserves  further  attention. 

Am.  JouB.  Sot.,  Tbtrb  SiHnw— Vol.  X,  Na  69.— Nov.,  1S7S. 
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In  this  case,  part  of  the  work  of  the  muecles  uoosists  in 
moving  the  book  of  the  d;?naniometer  over  a  certain  epace.  i, 
under  a  constantly  increasing  strain  P.  The  rest  of  the  work 
done  consists  in  sustaining  the  strain  P,  and  the  fatigue  caused 
is  due  wholly  to  moiecular  motions  in  the  mnscle  itself  Pro£ 
Hanghton  has  proposed  to  call  the  former  work  "dynamical,'' 
the  latter  "  statical'  work. 

The  dynamical  work  D  is  then 


.=/p.*^ 


or  as  P=:c .  x 


(where  c  is  the  tension  of  the  dynamometer  spring  when  x= 
unity.)  *■ 


D=/o» 


or  between  the  limits  fe=0  and  a 


=  ¥-+«■' 
P 


In  like  manner  the  statical  work  S  is 

S=/pdt    or  as     P=c't 
where  c'  is  the  value  of  P  when  t  is  unity — 


-/- 


The  value  of  D  is  measured  in  kilogram-meters;  the  valae 
of  S  is  measured  in  kilogram  ■seconds.  It  wiU  be  admitted 
that  the  statical  work  of  holding  a  weight  of  to.  kilos  upon  the 
out-stretched  arm,  is  equivalent  to  the  dynamical  work  of  lifting 
w.  kilos  through  a  certain  spac&  Calling  the  total  work  W, 
we  shall  have — 

W=D+i.S.  (3) 

I  propose  to  call  k  the  dynamical  equivalent  of  statical  work 
No  value  baa  yet  been  obtained  for  it  which  can  be  deemed 
more  than  approximate. 
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In  a  series  of  experiments  still  in  my  possession,  in  which 
the  object  was  to  nnd  the  relation  of  the  strength  {s)  to  the 
dynamical  work  of  exhaustion,  P  was  taken  provisionally  as  a 


3f  a 
ay 


measure  of  the  strength.  Its  variation  from  day  to  day  is 
shown  graphically  on  the  chart  My  experiments  are  repre- 
sented by  curve  F,  P ;  those  of  Mr.  Myers  by  curve  E,  E. 
The  strength  is  laid  off  on  the  ordinatea  Time  is  in  days  laid 
off  on  the  axis  of  abscissa.  The  values  of  {s)  determined  on 
the  same  day  are  represented  by  the  small  circles  which  lie  in 
the  same  vertical 

The  second  series  consisted  in  finding  the  dynamical  work 
dooe  before  exhaastion,  in  lifting  a  weight  of  6*0  kgr.  through 
a  height  of  0*7  meters  in  1  •25  seconds.  The  manner  of  experi- 
ment has  already  been  described  in  former  papers.*  The  re- 
sults of  these  experiments  are  shown  on  the  chart.  The  broken 
line  A  B  is  the  series  of  constant  experiments  given  in  the  first 
table,  on  pa^e  183  of  this  Journal,  for  Peb.,  1875.  The  dates 
of  the  individual  experiments  are  not  known,  but  no  two  ex- 
periments were  separated  from  each  other  by  an  interval  of 
more  than  two  days.  Soon  after  this  series  was  finished,  the 
series  represented  oy  the  line  B  C  was  begun,  and  these  experi- 
ments are  accurately  represented  in  time.  The  ordinates  repre- 
sent the  number  (»*)  of  times  the  weight  was  lifted  before  ex- 
haustion, and  are  laid  off  on  the  scale  to  the  left  of  the  chart 
D  D  represents  the  experiments  of  Mr.  Myers  with  the  same 
we^ht,  laid  off  on  the  scale  to  the  right  of  the  chart 

The  third  series  was  made  with  a  view  of  finding  the  rela- 
tion of  strength  to  statical  work  of  exhaustion.  The  statical 
work  consisted  in  holding  a  weight  of  5  0  kgr.  upon  the  hori- 
zontal arm,  the  position  of  the  arm  being  the  same  as  before. 
The  time  (^)  of  exnaustion  from  day  to  day  (in  seconds)  is  shown 
in  the  broken  lines  G,  G  and  K,  fe  the  former  being  my  own 
experiments,  the  latter  those  of  Mr.  Myers. 

During  the  time  of  these  experiments  the  muscles  were  kept 
in  gentle  training  by  daily  exercises  on  the  swinging  rincs  and 
parallel  bars.  This  exercise  was  taken  every  day,  whether 
experiments  were  made  or  not,t  and  was  founa  very  beneficial 
in  reducing  the  daUy  variations  in  strength.  On  stopping  the 
experiment  for  a  few  days  the  decrease  in  the  power  of  the 
muscle  is  very  apparent,  and  the  influence  appears  most 
marked  upon  the  observations  of  the  dynamometer.  This  is 
due  to  a  difference  in  training,  and  it  is  one  of  the  most  diflScult 
points  in  the  whole  subject.  Two  different  muscles  may  have 
equal  strength  when  measured  with  the  dynamometer,  and  yet 

*ThiB  Joarnal,  Feb.,  18*76,  pp.  130-137.    Nature,  yol.  xi,  p.  2*76. 
f  The  time  of  the  summer  vacation  excepted. 
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one  may  be  capable  of  doing  twice  as  much  dynamical  work  as 

the  other  witn  a  moderately  light  weight  This  makes  it 
neceasary  that  auoh  experiments  should  be  made  on  trained 
muscles. 

It  will  be  seen  that  Mr.  Myers  is  considerably  stronger  than 
I,  and  that  variations  in  the  amount  of  work  done  are  greater 
for  him  than  for  me.  This  means  that  variations  in  slrengtb 
cause  greater  variations  in  the  work  done  bv  bim  than  in  my 
own  case.  This  is  entirely  in  harmony  with  the  equation  given 
at  the  close  of  my  paper  in  this  Journal,  February,  1875. 

During  the  whole  of  this  series  of  experiments  the  size  of  the 
muscles  did  not  perceptibly  change,  while  in  Myers'  experi- 
ments the  number  of  liite  with  a  6  kgr.  weight  varied,  in  two 
successive  experiments  (Dec.  '20  and  23)  from  420  to  1,800. 

On  the  29th  of  April,  1873,  after  a  month  of  exceedingly 
severe  mental  work,  I  was  present  at  a  terrible  accident,  occa- 
sioned by  the  burning  of  a  building.  For  a  quarter  of  an  hour 
I  was  under  severe  mental  strain  and  was  for  a  week  completely 
prostrated.  The  urinary  deposits  were  enormous,  and  the  con- 
dition of  the  nerves  may  be  inferred  from  a  specimen  signature 
executed,  May  6lh,  alter  having  run  violently  up  a  short  fligbt 
of  stairs.  Out  of  about  30  signatures  niaie  at  that  time  this 
was  the  best  My  ordinary  penmanship  is  shown  in  the  signa- 
ture below,  executed  on  recovery.  While  in  this  conditioa  a 
few  experiments  were  made  with  the  dynamometer,  and  in  lift- 
ing the  500  kgr.  weight,  they  lie  between  the  dates,  April  29 
and  May  8,  inclusive,  and  are  limited  by  the  points  marked 
a-i  on  diagrams  F,  F  and  B,  C.  It  will  he  observed  that  here, 
also,  the  observations  with  the  dynamometer  are  most  affected, 
while  the  dynamical  work  is  not  perceptibly  affected. 

Two  important  results  follow  from  tnis  investigation  i 

1.  After  the  relation  of  the  strength  of  a  muscle  to  the 
dynamical  work  of  exhaustion  has  been  determined,  the  strength 
at  anv  time  will  be  most  accurately  determined,  by  measur- 
ing t&e  dynamical  work  of  exhaustion.  On  days  when  irom 
any  cause  the  muscles  are  temporarily  weak,  the  strength  aa 
determined  by  the  dynamometer,  and  the  work  of  exhanstioa 
with  very  heavy  weights,  is  less.  In  exhaustion  with  lighter 
weights,  however,  (5"  kgr.)  the  exercise  of  the  first  part  of  the 
experiment  appears  to  invigorate  the  muscle,  and  the  influence 
of  temporary  weakness,  due  to  errors  in  diet,  or  lack  of  exercise, 
or  the  oppressive  atmosphere  of  the  room,  is  eliminated. 

2.  The  coefficient  of  muscular  power  per  square  centimeter  of 
section  of  the  muscle,  is  a  quantity  which  varies  greatly  with 
different  muscles,  and  with  the  same  muscle  at  different  times; 
or  in  other  words,  the  work  which  a  muscle  can  perform, 
depends  not  only  upon  its  size,  but  also  upon  its  quality. 


.1 
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This  helps  to  explain  the  different  results  arrived  at  in  the 
determinauon  of  tne  coefficient  of  contraction  of  different  mus- 
cles. Thus,  the  following  values  in  kgrs.  per  sq.  cm.  have 
been  found  by  various  experimenters.* 

1.  Flexors  of  arm, 8*99  (Henka) 

2  ^         MM  8*19  '' 

8.        **        **    « -I.-     6-67  rUaughton.) 

4.  Extensors  of  foot, 5*90  (Henka) 

6.        *♦  "      "    11-60  (Koster.) 

6.  Flexors  of  leg, 7*78  (Haughton.) 

Haughton  has  pointed  out  other  reasons  for  such  differences, 
but  one  of  the  most  important  reasons  is  found  in  the  amount 
of  training  which  the  muscle  has  received.  Hence,  muscles 
which  are  seldom  called  into  action,  have  not  the  same  con- 
tracting power  as  those  which  are  daily  used. 

The  experiments  here  described,  as  well  as  those  before 
^yen  in  this  Journal,  were  performed  while  I  was  an  assistant 
in  tiie  laboratory  of  Prof.  Grustavus  Hinrichs,  to  whose  kind- 
ness I  am  under  many  obligations.  I  also  take  pleasure  in 
acknowledging  experimental  aid  from  Prol  W.  C.  rreston  and 
Mr.  D.  A.  Myers. 

at  LoniB,  June  15tfa,  1876. 


Abt.  XLn. — Studies  on  Magnetic  Distribution ;  by  Henry  A. 
BOWLAND,  of  the  Johns  Hopkins  University,  Baltimore. f 

Part  L — Linear  Distribution, 

GornDmi— L  PraUminary  Remarks;  XL  Mathematical  theory;  IH  Experi- 
mental methods  for  linear  distribution;  IV.  Iron  rods  magnetized  by  induction; 
T.  Straight  electromagnets  and  permanent  steel  magnets;  YI.  Miscellaneous 
spfdications. 

JL. 

In  a  paper  of  mine  published  about  two  years  ago,  I  alluded 
to  some  investigations  which  I  bad  made  m  1870  and  1871  on 
the  distribution  of  magnetism.  It  is  with  diffidence  that  I 
approach  this  subject,  being  aware  of  the  great  mathematical 
ditnculties  with  which  it  is  surrounded.  But  as  the  facts  are 
still  in  advance  of  what  is  known  on  the  subject,  and  as  I  see 
that  other  investigators^:  are  following  hard  upon  my  footsteps, 
I  thought  it  would  be  well  to  publish  them,  particularly  as  it  is 
no  feuit  of  mine  that  they  did  not  appear  some  years  ago.§ 

*  Haoghton's  *'Animal  Mechanics."    London,  1873,  p.  70. 
^  Communicated  by  the  author.  X  Particularly  M.  Jamin. 

§  AH  the  experimmitB  referred  to  in  this  paper  were  made  in  the  winter  of 
18tO-7L 
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The  mathematical  theory  whieh  I  give,  although  not  partica- 
larly  elegant,  will  at  least  be  found  to  present  toe  matter  in  a 
new  and  more  simple  liglit,  and  may  be  considered  simply  as  a 
development  of  Faraday's  idea  of  tbe  analogy  between  a  mag- 
net and  a  voltaic  battery  immersed  in  water.  I  shall  through- 
out speak  of  tbe  conduction  of,  and  resistance  to,  lines  of  m^- 
netic  force,  and  shall  otherwise  treat  them  as  similar  to  lines  of 
conducted  electricity  or  heat,  it  now  being  well  established  i'roin 
the  researches  of  Professor  Maxwell  and  others  that  this 
method  gives  exactly  the  same  results  as  the  other  method  of 
coQsidering  the  action  to  talte  place  at  a  distance. 

In  arranging  this  paper  I  have  thought  best  to  give  the 
theory  of  the  distribution  first,  and  then  afterward  to  see  how 
the  results  agree  with  exiieriment ;  in  this  way  we  can  find  out 
tbe  defects  of  the  theory,  and  what  changes  should  l>e  made  iu 
it  to  adapt  it  to  experiment. 

At  present  I  am  acquainted  with  two  formulse  giving  the 
distribution  of  magneiism  on  bar  magnets :  the  first  was  given 
by  Biot,  in  his  Traite  de  Physique  ExperimentaU  et  Miithematiqiu, 
vol.  iii,  p.  77,  and  was  obtained  by  him  from  the  analogy  of  the 
magnet  to  a  dry  electric  pile,  or  to  a  crystal  of  tourmaline  elec- 
trified by  heat!  He  compared  his  formula  with  Coulomb's  ob- 
servations, and  showed  it  to  represent  the  distribution  with  con- 
siderable accuracy.  Greeu,  in  his  "  Essay,"  has  obtained  a  for- 
mula which  gives  the  same  distribution,  but  he  obtains  it  by  a 
series  of  iii;itl]ematii'al  approximations  which  it  is  nimnst  impos- 
sible to  interpret  physically.  M.  Jamin  has  recently  used  a 
foTinula  of  the  same  form,  but  I  have  as  yet  been  unable  to  find 
how  he  obtained  it  My  own  fonnutiE  are  also  quite  similar  to 
these,  but  have  the  advantage  of  being  obtained  in  a  more 
simple  manner  than  Green's,  and  what  is  of  more  consequenee. 
all  the  limitations  are  made  at  once,  after  which  the  solution  is 
exact;  so  that  although  they  are  only  approximate,  yet  we 
know  just  where  they  should  differ  from  experiment 

II. 

If  we  take  an  iron  bar  and  magnetize  one  end  of  it  either  bv 
a  magnet  or  helix,  we  cause  lines  of  magretic  induction*  to 
enter  that  end  of  the  bar,  and  after  passing  down  it  to  a  cert-iin 
distance  to  pass  out  into  the  air  and  so  around  to  the  bar  again 
to  complete  their  circuit  At  every  part  of  their  circuit  tliey 
encounter  some  resistance,  and  always  tend  to  pass  iu  tliat 
direction  where  it  is  the  least ;  throughout  their  whole  course 
they  obey  a  law  similar  to  Ohm's  law,  and  the  number  of  lines 
passing  in  any  direction  between  two  points  is  equal  to  the  dif- 
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ferenoe  of  magnetic  potential  of  those  points  divided  by  the 
resistance  to  the  linea 

The  complete  solution  of  the  problem  before  us  being  impos- 
sible,  let  us  limit  it  by  two  hypotheses.  First,  let  us  assume 
that  the  permeability  of  the  bar  is  a  constant  quantity ;  and 
secondly,  that  the  resistance  of  the  lines  of  induction  is  com- 
posed of  two  parts,  the  first  being  that  of  the  bar,  and  the 
second  that  of  escaping  from  the  bar  into  the  medium,  and  that 
the  latter  is  the  same  at  every  part  of  the  bar.  The  first  of 
these  assumptions  is  the  one  usually  made  in  the  mathematical 
theory  of  magnetic  induction ;  but,  as  has  been  shown  by  the 
experiments  of  Miiller,  and  more  recently  by  those  of  Dr. 
Stoletow  and  myself  this  is  not  true,  and  we  shall  see  this  when 
we  come  to  compare  the  formula  with  experiment  The  second 
assumption  is  more  exact  than  the  first  for  all  portions  of  the 
bar  except  the  ends. 

Let  us  first  take  the  case  of  a  rod  of  iron  with  a  short 
helix  {)laced  on  any  portion  of  it,  through  which  a  current  of 
electricity  is  sent  Tne  lines  of  magnetic  induction  stream 
down  the  bar  on  either  side ;  at  evenr  point  of  the  bar  two 
paths  are  open  to  them,  either  to  pass  mrther  down  the  rod,  or 
to  pass  out  into  the  air.  We  can  then  apply  the  ordinary 
equations  for  a  derived  circuit  in  electricity  to  this  case. 
Let  ^  be  the  magnetic  permeability  of  the  iron, 

B  be  the  resistance  of  unit  of  length  of  the  rod, 

R'  be  the  resistance  of  medium  along  unit  of  length  of 
rod, 

p  be  the  resistance  at  a  given  point  to  passing  down  the 
rod, 

s  be  the  resistance  at  the  end  of  the  rod, 

Q'*  be  the  number  of  lines  of  induction  passing  along 
the  rod  at  a  given  point, 

Q',*t  be  the  number  of  lines  of  induction  passing  from 

the  rod  into  the  medium  along  a  small  length  of  the 
rod  aL, 
L  be  the  distance  from  the  end  of  the  rod  to  a  given 
point, 

^  Theee  are  the  surfaoe-integrals  of  magnetic  induction  (see  Maxwell's  "  Elec- 
tridtj/*  art  402) ;  the  firat  across  the  section  of  the  bar,  and  the  second  along  a 
]eiig&  AL  of  the  surface  of  the  bar. 

f  It  is  to  be  noted  that  Q'e,  when  AL  is  constant,  is  nearly  proportional  to  the 
lo-oaUed  imiMe-deiudty  of  magnetism  at  the  given  point 
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To  find  p,  the  ordinary  equation   for  the  resistance  c 
derived  circuit  gives 

p+dp=- 


and 

To  find  Q',  we  have         EiQ'= 

whence  *Q'=-T---(A*"-+r-'''), (!) 

and  Q'£=Ii^__=:r-^j  (Af"--£-^}.     .     .     .    (8) 

When  L  is  very  large,  or  »=  VRR",  we  have 

Q'=C,*^  aod  Q',=C^iLr^, 
in  which  L,  is  reckoned  from  an  origin  at  any  point  of  the  rod. 
These  equations  give  the  distribution  on  trie  part  ouaide  the 
helix,  and  we  have  now  to  consider  the  part  covered  hy  the 
helix.  Let  us  limit  ourselves  to  the  case  where  the  hefis  is 
long  and  thin,  bo  that  the  field  in  its  interior  is  nearly  unifonn. 


As  we  pass  along  the  helix,  the  change  of  magnetic  potential 
due  to  the  helix  is  equal  to  the  product  of  the  intensity  of  the 
field  multiplied  by  the  distance  passed  over;  so  that  in  passing 
over  an  elementary  distance  dy  the  difference  of  potential  will 
be  ^y.  The  number  of  lines  of  force  which  this  difference  of 
potential  causes  in  the  rod  will  be  equal  to  ^y  divided  by 
the  sum  of  the  resistances  of  the  rod  in  both  directions  from 
the  given  point     These  lines  of  force  stream  down  the  rod  on 

tdQ', 
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either  side  of  the  point,  creating  eveiywhere  a  magnetic  poten- 
tial which  can  be  calcnlated  by  equation  (2),  and  which  is  rep- 
resented by  the  curves  in  fig.  1.    In  that  figure  AB  is  the  rod, 
CD  the  helix,  and  E  the  element  of  length  dy.    Now  if  we 
take  all  the  elements  of  the  rod  in  the  same  way  and  consider 
the  effect  at  HF,  the  total  magnetic  potential  at  this  point  will, 
by  hypothesis  No.  1,  be  equal  to  the  sum  of  the  potentials  due 
to  all  the  elements  dy. 
Let  ^Q'  be  the  number  of  lines  of  force  produced  in  the  bar 
at  the  point  E  due  to  the  elementary  difference  of 
potential  at  that  point,  ^y, 
aQ"  be  the  number  of  lines  of  force  arriving  at  the 

point  F  due  to  the  same  element, 
Q  e  be  the  number  of  lines  passing  from  bar  along 

length  ^L, 

p,  be  the  sum  of  the  resistances  of  the  bar  in  both  direc- 
tions from  E, 

p,  be  resistance  at  F  in  direction  of  D, 

y  be  the  distance  D£, 

X  be  the  distance  DF, 

b  be  the  distance  CD, 

s"  and  y  be  the  resistance  of  the  bar,  &c.,  respectively 
at  C  in  the  direction  of  A,  and  at  D  in  direction 
of  B. 

^  be  the  magnetizing-force  of  helix  in  its  interior, 
Let  

2(A-A-£«'*-l)  ^g> 

^'^(A"£«''-fi)  (A'£a'<*-r>-f  ir     ' 

Pr 

AQ"=ziQ'(A"6'-.fr-)^^,,^^, 

This  gives  the  positive  part  of  Q'',.  To  find  the  negative 
part,  change  x  into  6— x.  A'  into  A"  and  A''  into  A',  and  then 
:^hange  the  sign  of  the  whola 
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Wben  tbe  helix  is  syrametricalfy  placed  on  the  bar,  we  hufe 
i'=s",  A'=  A" ;  whence,  adding  lue  positive  and  negative  parts 
^^  together,  we  have 

F     «'.=ai?i&^."^^-'-' <" 

which  gives  the  number  of  lines  of  induction  passing  out  Crom 
the  roil  along  the  length  jL  when  the  helix  is  symmeUicaltj 
placed  on  the  rod. 

To  get  t!ie  number  of  lines  of  induction  passing  along  the 
rod  at  a  given  point,  we  have 

,  *-7^'<!".^=^^jj^^^(."+l-.'"-^'— )+C-,     (II 

W  where  C"'=-S.,^,    '"~L,,,^,. 

When  the  bar  extends  a  distance  L'  out  of  both  ends  of  ths 
helix,  BO  that 


h 


we  have         C'--^  fi^K^U^  ■ 

It  may  be  well,  before  proceeding,  to  define  what  ia  meai 

by  magnetic  resistance,  and  tbe  units  in  which  it  is  measured 
If  fi  is  the  magnetic  permeability  of  the  rod,  we  can  get  an  ides 
of  the  meaning  of  magnetic  resistance  in  the  following  manner. 
Suppose  we  have  a  rod  iufiniteiy  long  placed  in  a  magnetic 
field  of  intensity  So  parallel  to  the  lines  of  force.  Let  Q'  be  tbe 
number  of  lines  of  inductive  force  pa.ssing  through  the  rod  or 
the  surface-integral  of  the  magnetic  mdnction  across  its  section; 

also  let  a  he  the  area  of  the  rod.     Then  by  definition  /(  =  —■ 

If  L  ia  the  length  of  the  rod,  the  diS'erence  of  potential  at  tbe 
ends  will  be  L,^ ;  hence 

K,  '       Q         a/i 

and  R  in  tbe  formulse  becomes 

It  is  almost  impossible  to  estimate  R'  tlieoretically,  seeing 
that  it  will  vary  with  the  circumstanees.  We  can  get  some 
idea  of  its  nature,  however,  by  considering  that  tbe  princijml 
part  of  it  is  due  to  the  cylindric  envelope  of  medium  ioima- 
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diately  surrounding  the  rod.  The  resistance  of  such  an  en- 
velope per  unit  of  length  of  rod  is 

where  D  is  the  diameter  of  the  envelope,  d  of  the  rod,  and  ^, 
the  permeability  of  the  medium.  We  are  not,  however,  able  to 
estimate  D.  I^  however,  we  have  two  mametic  systems  similar 
in  all  their  parts,  it  is  evident  that  beyond  a  certain  point  simi- 
larly situated  in  each  system  we  may  neglect  the  resistance  of 

the  medium,  and  —  will  be  the  same  for  the  two  systems. 

Hence  R'  is  approximately  constant  for  rods  of  all  diameters  in 
the  same  medium,  and  r  takes  the  form 


It  is  evident  that  the  reasoning  would  apply  to  rods  of  any  sec- 
tion as  well  as  circular. 

Id  Green's  splendid  essav  (reprint,  p.  Ill,  or  MaxwelFs 
*  Treatise  on  Electricity  and  Magnetism/  art  439)  we  find  a 
formula  similar  to  equation  (5),  but  obtained  in  an  entirely  dif- 
ferent manner,  and  applying  only  to  rods  not  extending  beyond 
the  helix.  In  the  *Keprint*  (i  corresponds  to  my  r,  and  its 
value,  using  my  notation,  is  obtained  from  the  equation 

•231863^2  hyp.  log p+2/>=^^^-l^^      .     .     (8) 
where />^--. 

If  we  make  /i  a  constant  in  this  formula,  we  must  have 

»  =  -—  =  constant,  hence  r oc-^, 
^2  d^ 

which  is  the  same  result  for  this  case  as  from  equation  (7). 

When  ^  in  the  two  formulae  is  made  to  vary,  the  results  are 
not  exactly  the  same ;  but  still  they  give  approximately  the 
same  results  for  the  cases  we  shall  consider ;  and  since  the  for- 
mula is  at  the  best  only  approximate,  we  shall  not  spend  time 
in  discussing  the  merits  of  the  two. 

III. 

Among  the  various  methods  of  measuring  linear  magnetic 
distribution,  we  find  few  up  to  the  present  time  that  are  satis- 
fiustory.  Coulomb  used  the  method  of  counting  the  number  of 
vibrations  made  by  a  magnetic  needle  when  near  various  points 
of  the  magnet  Thus  in  the  curve  of  distribution  most  often 
lepiodaced  from  his  work,  he  used  a  magnetized  steel  bar  27 


*Hyt| 
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French  iacbes  long  and  two  lines  in  diameter  placed  verticallyf 
opposite  to  it,  and  at  a  distance  of  eight  lines,  be  bung  a  ini» 
oetic  needle  3  lines  in  diameter  and  6  lines  long,  temperw 
very  hard,  and  the  number  of  osciUatioQs  made  by  it  was  de- 
terrained.     The  square  of  this  number  ia  proportional  to  the 
magnetic  field  at  that  point,  supposing  the  magnetism  of  the  , 
needle  to  be  unchanged  ;  and  this,  corrected  for  the  magnetiam  u 
of  the  earth,  gives  the  magnetic  field  due  to  the  magnet  alona 
This  for  points  near  the  magnet  and  distant  from  theeadsii  , 
nearly  projwrtional  to  the  so-called  magnetic  surface-deuait; 
opposite  the  point     At  the  end  Coulomb  doubled  the  quantiy 
thus  found,  seeing  that  the  bar  extended  only  on  one  side  of 
the  needle.  . 

It  will  be  seen  that  this  method  is  only  approximate,  and  I 
almost  incapable  of  giving  results  in  absolute  measure.  Tht 
effect  on  the  needle  depenaa  not  only  on  that  part  of  the  bar 
opposite  the  needle,  but  on  portions  to  either  side,  and  gives,  a 
it  were,  the  average  value  for  some  distance ;  in  the  next  placai 
the  correction  at  the  end,  by  multiplying  by  two,  seems  to  be 
inadequate,  and  gives  too  small  a  result  compared  with  other 

§arts.  For  at  points  distant  from  the  end  the  average  sur&ce- 
ensity  at  any  point  will  nearly  be  equal  to  the  average  for* 
short  distance  on  both  sides,  while  at  the  end  it  will  be  greater 
than  the  average  of  a  short  distance  measured  back  from  tbt' 
end.  To  these  errors  must  be  added  those  due  to  the  mntuil 
induction  of  the  two  magnets. 

The  next  method  we  come  to  is  tlut  which  has  been  recently 
used  by  M.  Jamin,  and  consists  in  measuring  the  attraction  ol 
a  piece  of  soft  iron  applied  at  different  points  of  the  magnet 
In  this  case  it  does  not  seem  to  have  been  considered  that  the 
attraction  depends  not  only  on  the  m^netic  density  at  the 
given  point,  but  also  on  that  around  it,  and  that  a  piece  of 
soft  iron  applied  to  a  magnet  changes  the  distribution  imme- 
diately at  all  points,  but  especially  at  that  where  the  iron  ia 
applied.  The  change  is  of  courae  leas  when  the  magnet  is  of 
very  hard  steel  and  the  piece  of  soft  iron  small.  Where,  how- 
ever, we  wish  to  get  the  distribution  of  soft  iron,  it  becomes  i 
quite  serious  difficulty.  Another  source  of  error  arises  from 
toe  fact  that  the  coefficient  of  magnetization  of  soft  iron  ia  a 
function  of  the  magnetization  :  this  source  of  error  is  greatest 
where  the  contact-piece  ia  long  and  thin,  and  ia  a  minimum 
when  it  is  short  and  thick  and  not  in  contact  with  the  magnet 
Hence  this  method  will  give  the  best  results  when  the  contact- 
piece  is  small  and  in  the  shape  of  a  sphere  and  not  in  cootact 
with  the  magnet,  and  when  the  method  ia  applied  to  ateel  mag- 
nets. But  after  taking  all  these  precautions,  the  question  neil 
arises  as  to  how  to  obtain  the  magnetic  surface-density  from 
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the  experiments.  Theory  indicates,  and  M.  Jamin  has  assumed, 
that  the  attractive  force  is  nearlj  proportional  to  the  square  of 
the  surface-density.  But  experiment  does  not  seem  to  confirm 
this,  except  where  there  is  some  distance  between  the  two 
bodies,  at  least  in  the  case  of  a  sohere  and'  a  plane  surface,  as 
in  Tyndall's  experiments  (Phil.  Mag.,  April,  1861).  It  is  not 
aeoeflsary  at  present  to  consider  the  cause  of  this  apparent  dis- 
erepancy  between  theory  and  experiment ;  suffice  it  to  say  that 
the  explanation  of  the  phenomenon  is  without  doubt  to  be 
■ought  for  in  the  variable  character  of  the  magnetizing  function 
of  iron.  All  I  wish  to  show  is  that  the  attraction  of  iron  to  a 
magnet,  especially  when  the  two  are  in  contact,  is  a  very  com- 
plicated pnenomenon,  whose  laws  in  general  are  unknown, 
and  hence  is  entirely  unsuitable  for  experiments  on  magnetic 
distribution. 

A  third  method  is  that  used  in  determining  the  correction 
for  the  distribution  on  the  magnets  in  finding  the  intensity  of 
the  earth's  magnetism.  Usually  the  distribution  is  not  ex- 
plicitly found  in  this  case ;  but  it  is  easy  to  see  how  it  might 
oe.  Thus  one  way  would  be  as  follows :  Take  the  origin  of 
codrdinates  at  the  center  of  the  magnet  Develop  the  distribu- 
tion in  an  ascending  series  of  powers  of  x  with  unknown  con- 
stant coefficients.  Calculate  tne  magnetic  force  due  to  this 
distribution  for  any  points  along  the  axis,  or  else  on  a  line 
perpendicular  to  the  magnet  at  its  center.  Determine  the  force 
at  a  series  of  points  extending  through  as  great  a  range  and  as 
near  the  magnet  as  possible.  These  experiments  gave  a  series  of 
equations  from  which  the  coefficients  m  the  expansion  can  be 
determined  Other  and  better  methods  of  expansion  might  be 
found  except  for  short  magnets,  where  the  method  suggested  is 
VOTT  good. 

The  similarity  of  this  method  to  that  used  by  Gauss  in  deter- 
mining the  distribution  on  the  earth  is  apparent, 

A  fourth  method  is  similar  to  the  above,  except  that  the 
direction  of  the  lines  of  force  around  the  magnet  are  measured 
and  calculated  instead  of  the  forca 

The  last  two  methods  are  very  exact,  but  are  also  very  labo- 
rious, and  therefore  only  adapted  to  special  investigations. 
Thus,  by  the  change  in  direction  of  the  lines  of  force  around 
the  magnet,  we  have  a  delicate  means  of  showing  the  change 
in  distribution,  as,  for  instance,  when  the  current  around  an 
electro-magnet  varies. 

The  fifth  method  is  that  used  lately  in  some  experiments  of 
Mr.  Sears  (this  Journal,  July,  1874),  out  only  adapted  to  tem- 
porary magnetization.  At  a  given  point  on  the  bar  a  small 
ooil  of  wire  is  placed,  and  the  current  induced  in  it  measured 
by  the  swing  of  the  galvanometer-needle  when  the  bar  is 
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demi^etized.  It  does  not  seem  to  have  been  noticed 
what  we  ordinarily  consider  as  the  m^petic  distribution  is 
directly  measured  in  tbis  way;  and  indeed,  to  gel  cor 
results,  the  magnetization  should  have  been  reversed,  se 
that  a  large  portio-i  of  the  magnetization  will  not  disappea: 
taking  away  the  ma^netizing-force  where  the  bar  is  long, 
quantity  which  ia  directly  measured  is  the  surface -inters 
tne  temporary  magnetic  mduction  across  Uie  section  of  the 
while  the  magnetic  surface-density  is  proportional  to  the 
face-integral  of  magnetic  induction  a/o«j  a  ^'ivn  porft'on  o/ 
bar.     In  other  words,  the  quantity  measured  is  Q  iosteai 

-rs-.     We  can,  however,  derive  one  from  the  other  very  ea; 

The  sixth  and  last  method  is  that  which  I  used  first  in  11 
and  by  which  most  of  my  experiments  have  been  perforr 
This  consists  in  sliding  a  small  coil  of  wire,  which  just  fiu 
bar  and  is  also  very  narrow,  along  the  bar  inch  by  inch. 
noting  the  induced  current  over  each  inch  by  the  deflec 
of  a  galvanometer-needle.  This  measures  Qt,  except  for  a 
corrections  which  I  now  wish  to  note.  In  the  first  cast 
give  exact  results,  the  lines  of  force  should  pass  out  perpen 
ular  to  the  bar,  or  the  coil  must  be  very  small.  But  e 
when  the  last  condition  ia  fulfilled  errors  will  be  intrxxlu 
at  certwn  portiona  of  the  'bar.  The  error  is  vaniabinglj  sr 
in  most  cases,  except  near  the  ends,  and  even  there  it  is 
large  except  in  sprcial  cases ;  lor  at  thiii  part  the  line:^  of  fi 
pass  forward  toward  the  end  of  the  bar,  and  so  the  observal 
next  to  the  end  may  be  too  small,  while  that  at  the  end  is 
large.  The  correction  can  be  made  by  finding  where  the  !i 
of  force  through  the  center  of  the  section  of  the  coil  in  its 

fiositions   meet  the   bar.     The  error  from   this  source  is 
atge,  and  may  be  avoided  to  a  great  extent 

One  very  great  advantage  in  the  method  of  induced  curre 
is  the  facility  with  which  the  results  can  be  reduced  to  absol 
measure  by  including  an  earth-inductor  in  the  circuit  as  I  h 
before  described  (Phil.  Mag.,  August,  1873.)  There  is  also 
reaction  (except  a  temporary  one)  between  the  magnet  and  c 
rent,  so  that  the  distribution  remains  unchanged.  Henct 
seems  to  me  that  this  method  is  the  only  one  capable  of  giv 
exaci  results  directly. 

The  coils  of  wire  which  I  used  consisted  of  from  twenti 
one  hundred  turns  of  fine  wire  wound  on  thin  paper  tu 
which  just  fitted  the  bar  and  extended  considerably  beyond 
coils.  The  width  of  the  coils  was  mostly  from  ■!  to  '25  of 
inch  wide  and  from  -1  to  '2  inch  thick.  A  measure  being  1 
by  the  side  of  the  given  bar  under  experiment,  the  coil  ' 
moveil  Ti'Da  o;i3  div-l-tljii  o.'tlii  rub  '.j  ;!i'j  n'::t  v.Ty  t\mS, 
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d  the  deflection  produced  on  an  ordinary  astatic  galvanome- 
•  noted.  After  experience  this  could  be  done  with  great 
snracy.  It  might  be  better  in  some  cases  to  have  the  coil 
ie  over  a  limited  distance  on  the  tube,  though,  for  the  use  I 
lend  to  put  the  results  to,  the  other  is  best. 
Up  to  85°  Qjt  is  nearly  proportional  to  the  deflection ;  and 
ten  any  larger  value  is  put  aown  on  the  Tables,  it  is  the  sum 
two  or  more  deflections.     I  have  not  the  data  in  most  cases 

reduce  my  results  to  absolute  measure,  but  took  pains  to 

lare  that  certain  series  of  experiments  should  be  comparable 

Long  themselves. 

Having  measured  Qje  at  all  points  of  a  rod,  we  may  find  Q  by 

ding  up  the  values  of  Qje  from  the  end  of  the  rod. 

The  magnetizing-force  to  which  the  bar  was  subjected  was  in 

cases  a  nelix  placed  at  some  part  of  the  bar.     The  iron  bars 
tre  of  course  demagnetized  thoroughly  before  use  by  placing 
3m  in  the  proper  position  with  reference  to  the  magnetic  me- 
[ian  and  strikmg  them. 
In  the  Tables  L  is  the  distance  in  inches  from  the  zero-point, 

is  the  deflection  of  the  galvanometer  when  the  helix  is 
seed  between  the  points  indicated  in  the  first  column.  Thus 
Table  11,  34'7  is  the  deflection  on  the  galvanometer  when 
5  helix  was  moved  from  the  tenth  to  the  eleventh  inch  from 
3  zero-point,  and  so  we  may  consider  it  as  the  value  of  Qje  at 
I  inches ;  so  that  the  values  of  Qe  refer  to  the  half  inches, 
t  Q  to  the  even  inches. 

In  all  the  calculations  the  constants  in  the  formulsB  were 
cen  to  represent  Q  most  nearly,  and  then  the  corresponding 
-malsB  for  Q«  taken  with  the  same  constants. 
For  ease  in  calculating  by  ordinary  logarithmic  Tables,  we 
ly  put  £*'^=10**^. 

[To  be  continued.] 


BT.  yiiTTr — The  Effect  of  the  Olacial  Epoch  upon  the  Distribu- 
ton  of  Insects  in  North  America  ;  by  Aug.  R  Grote,  A.M. 

»d  before  the  American  Association  for   the  Advancement  of  Science,  at 

Detroit,  Aug.  10th.) 

From  the  condition  of  an  hypothesis  the  Glacial  period 
s  been  elevated  into  that  of  a  theoir  by  the  explanations  it 
B  aflForded  of  a  certain  class  of  geological  phenomena.  The 
Qsent  paper  endeavors  to  show  that  certain  zoological  facts 
3  consistent  with  the  presence,  during  past  time,  of  a  vast 
3greflsive  field  of  ice,  which,  in  its  movement  from  north  to 
ith,  gradually  extended  over  large  portions  of  the  North 
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American  continent.  Theee  fects,  in  tbe  present  instance,  ariH 
furnished  by  a  study  of  our  Lepidoptera,  or  certain  kinds  rf 

butterfliea  and  moths  now  inhabiting  the  United  States  and 
adjacent  territories.  Before  proceeding  with  the  subject,  a 
bnef  stalflment  of  the  phenomena  aflsnmed  to  have  attended 
the  advent  of  the  Glacial  period  is  necessary. 

At  the  close  of  the  Tertiary,  the  temperature  of  the  earth's 
surface  underwent  a  gradual  change  by  a  continuous  loss  of 
heat  The  winters  became  longer,  the  summers  shorter.  The 
tops  of  granitic  mountains  in  the  east  and  west  of  the  Nortk 
American  continent,  now  in  summer  time  bare  of  snow  wA 
harboring  a  scanty  flora  and  fauna,  became,  summer  and  winlat, 
covered  with  congealed  deposits.  In  time  the  mountain  snov^ 
consolidated  into  glacial  ice,  which  flowed  down  the  ravioai 
into  the  valleys.  Meanwhile  the  northern  regions  of  the  con* 
ment,  which  may  have  inaugurated  the  conditions,  submitted 
extendedly  to  the  same  phenomena.  Glacial  ice,  first  made  on 
elevations,  finally  formed  at,  and  poureii  over,  lower  leveli 
Glacial  streams  hnally  united  to  form  an  icy  sea,  whose  frozeg 
waters  slowly  ploweci  the  surface  of  the  rocks,  and,  in  their 
movement  from  north  to  south,  absorbed  the  local  glaoill' 
Btreams  in  their  course,  and  extended  over  all  physical  barriert' 
Tbe  Appalachians  and  Bocky  Mountains  are  supposed  to  haW 
had  local  glaciers.  The  animals  must  always  aave  retreatfl(| 
before  this  frozen  deluge.  The  existing  insects  of  the  Pliocene' 
in  aiihiiiittiiig  to  the  change  of  climate  wliicli  accompanied  the 
advance  of  the  glacier,  must  hove  quitted  their  haunts  with 
reluctance,  and  undergone  a  severe  struggle  for  existence,  no 
matter  how  gradually  they  had  been  prepared  for  the  encounter. 
We  may  expect  that  multitudes  of  specific  formsultimately 
perished,  of  whose  remains  no  traces  have  been  perserved. 

After  this  brief  statement  of  the  outlines  of  the  opening  of 
the  Glacial  period,  we  turn  to  some  facts  offered  by  a  stady 
of  certain  of  our  existing  species  of  butterflies  and  moths. 

The  tops  of  the  White  Mountains  and  the  ranges  of  mounlain 
elevations  in  Colorado  offer  us  particular  kinds  of  insects,  living 
in  an  isolated  manner  at  the  present  day,  and  confined  to  tbeif 
respective  localities.  In  order  to  find  insects  like  them  we 
have  to  explore  tbe  plains  of  Labrador  and  tbe  northern  portion 
of  tbe  North  American  continent,  in  regions  offering  analogous 
conditions  of  climate  to  those  existing  on  the  summits  of 
these  mountains.  The  genera  Oeneis  and  Braathis  among  the 
Butterflies,  and  Atiarla  and  Agrolis  among  tbe  Moths,  are  repre- 
sented by  the  same  or  similar  species  in  all  of  tbe  above  men- 
tioned localities.  In  the  case  of  the  White  Mountain  butterfly, 
Oeneis  semidea,  we  have  a  form  sustaining  itself  on  a  very  lim- 
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fced  Alpine  area  on  the  top  of  Mount  Washington.*  Although 
here  is  some  doubt  whether  precisely  the  same  form  of  Oeneis 
as  been  discovered  in  Colorado,  the  fact  remains  that  Oeneis^ 
>utterflies  exceedingly  like  it,  though  registered  by  us  under  dif- 
3rent  specific  names,  live  in  Labrador  and  Colorado.  Whether 
he  White  Mountain  butterfly,  Oeneis  semideUy  be,  as  suspected 
y  Lederer,  a  modification  of  some  of  the  Labradorian  forms  of 
he  genus,  or  not,  the  geographical  distribution  which  its  genus 
njoys  cannot  be  meaningless.  The  question  comes  up,  with 
egard  to  the  White  Mountain  butterfly,  as  to  the  manner  in 
rhich  this  species  of  Oeneis  attained  its  present  restricted  geo- 
raphic^l  area — How  did  the  White  Mountain  butterfly  get  up 
he  White  Mountains?  And  it  is  this  question  that  I  am  dis- 
osed  to  answer  by  the  action  attendant  on  the  decline  of  the 
Hacial  period. 

I  have  before  briefly  outlined  the  phenomena  attendant  on 
he  advance  of  the  ice-sheet,  and  I  now  dwell  for  a  moment  on 
he  action  which  must  equally  be  presumed  to  have  accompa- 
ied  its  retirement  Many  of  the  features  of  its  advance  were 
epeated,  in  reverse  order,  on  the  subsidence  of  the  main  ice- 
heet  or  glacial  sea.  The  local  glaciers  appeared  again,  separate 
rem  the  main  bodj  of  ice,  and  filled  the  valleys  and  mountain 
avinea,  thus  running  at  variance  with  the  main  body  of  the 
[lacier,  being  determined  by  local  topography  A  reversal  of 
he  temperature  shortened  the  winters  and  lengthened  the  sum- 
ners.  Ice-loving  insects,  such  as  our  White  Mountain  butter- 
ly,  hung  on  the  outskirts  of  the  main  ice-sheet,  where  they 
ound  their  fitting  conditions  of  temperature  and  food.  The 
aain  ice-sheet  had  pushed  them  insensibly  before  it,  and  during 
he  continuance  of  tne  Glacial  period,  the  geographiciil  distnbu- 
ion  of  the  genus  Oeneis  had  been  changed  from  a  high  northern 
egion  to  one  which  may  well  have  included  portions  of  the 
)Outhem  States.  And,  on  its  decline,  the  ice-sheet  drew  them 
>ack  again  after  itself  by  easy  stages ;  yet  not  all  of  them. 
)ome  of  these  butterflies  strayed  by  the  way,  detained  by  the 
physical  nature  of  the  country  and  destined  to  plant  colonies 
part  from  their  companions.  When  the  main  ice-sheet  left  the 
lot  of  the  White  Mountains,  on  its  long  march  back  to  the 
ole,  where  it  now  seems  to  rest,  some  of  these  wayward,  flit- 
ing  Oeneis  butterflies  were  left  behind.  These  had  strayed 
p  behind  the  local  glaciers  on  Mount  Washin<rton  and  so 
•ecame  separate  from  the  main   body  of    their  companions, 

♦  See  Mr.  Scudder^s  article  in  the  "  Gkology  of  New  Hampsliire,"  i,  342.  Mr. 
cudder  first  pointed  out  the  existence  of  Alpine  and  sub- Alpine  faunal  belts  on 
[ount  Washington,  and  makes  the  interesting  remark.  '^  that  if  tlie  summit  of 
[oimt  Washington  were  somewhat  less  than  two  thousand  feet  higher,  it  would 
Mdi  the  limit  of  perpetual  snow." 

Am.  Jour.  Sci.—Third  Series,  Vol.  X,  No,  59.— Nov.,  1875. 

32 


n 


[^88  A.  R.  Grole— Effect  of  Oie  Oladal  Epoch,  etc 

which  latter  journeyed  northward,  following  the  conree  of  the 
retiremeot  of  the  main  ice-sheet.  They  had  found  iu  elevation 
their  congenial  climate,  and  they  have  followed  this  graduallj 
to  the  top  of  the  mountain,  which  they  have  now  attained  and 
from  which  they  cannot  now  retreat.  Far  off  in  Labrador  tbe 
descendants  of  their  ancestral  companions  fly  over  wide  atreU-hea 
of  country,  while  thev  appear  to  oe  in  [irison  on  the  top  of  a 
mountain.  I  conceive  that  in  thia  way  the  mountains  nuy 
generally  have  se-cured  their  alpine  animals.  The  Glacial 
period  cannot  strictly  be  said  to  have  expired.  It  exists  even 
now  for  high  levels  above  the  sea,  while  the  Esquimaux  Bcda 
it  yet  enduring  in  the  far  north.  Had  other  conditions  been 
favorable,  we  might  now  find  Arctic  man  living  on  snow- 
capped mountains  within  the  Temperate  zone 

At  a  height  of  from  5,600  to  6,200  feet  above  the  level  of  the 
sea,  and  a  mean  temperature  of  about  48  degrees  during  a  short 
summer,  the  White  Mountain  butterflies  (.Oeneia  semidea)  yel 
enjoy  a  climate  like  that  of  Labrador  within  the  limits  of  N'ew 
Hampshire.  And  in  the  case  of  moths  an  analogous  state  of 
things  exists.  The  species  Atiarla  mefwopa  is  found  on  Mount 
■Washington,  the  Rocky  Mountains  and  Labrador.  Agrotii  . 
hlaudica  is  found  in  Iceland,  Labrador,  the  White  Mountains, 
and,  perha)>s  in  Colorado.  As  on  islands  in  tbe  air.  these  i 
insoetB  have  been  left  by  tbe  retiring  ice-flood  during  theopajitj 
ing  of  the  Quartemary.  ' 

On  liiftrir.)'  t-l.-viitinns,  ;w  cii  M-mui  Kutah.lii,.  in  Miiiue. 
where  we  now  lind  no  Oe/^ie'sbuttcrfllr.s,  thf.semiiy  formerly  have 
existed,  succumbing  to  a  climate  gradually  increasing  in  warmth 
from  which  they  had  no  escape ;  while  the  original  colonization, 
in  the  several  instiinces,  must  have  always  greatly  depended 
upon  local  tfipography. 

I  have  briefly  endeavored  to  show,  thnt  the  pre^ient  distriho- 
tion  of  certain  insects  may  have  been  brought  about  by  the 
phenomena  attendant  on  the  Glacial  period.  The  discussion 
of  matters  connected  with  this  theoretical  period  of  the  earth's 
history  thus  brings  out  more  and  more  clearly,  as  it  now  ap- 
pears, the  fact  ot"  its  actuality.  I  hope  that  my  present  staie- 
menta  may  draw  the  attention  of  our  zoologists  more  to  the 
matter,  seeing  that  we  have  in  our  own  country  fields  for  its 
full  exploration. 
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Art.    XLIV. — JSstivation    and  its    Terminology;  by  AsA 

Gbay. 

The  tenn  cestivation^  to  denote  the  arrangement  of  the  parts 
the  calyx,  corolla,  &c.,  in  the  bud,  as  well  as  that  of  vernation 
p  leaves  in  a  leaf-bud,  was  introduced  by  Linnaeus.  He  did 
►t  elaborate  the  former  subject  as  he  did  the  latter,  and  the 
Be  terms  given  to  the  modes  he  recognized  are  for  the  most 
Tt  defined  merely  by  a  reference  to  their  use  in  vernation. 
Istivation  as  a  botanical  character  is  comparatively  recent, 
d  its  terminology  is  not  yet  quite  satisfactorily  settled.  I 
opose  to  consider,  i,  what  the  leading  modes  are,  and  2, 
>w  they  are  to  be  designated. 

1.  In  the  first  place,  the  modes  of  sestivation  may  be  con- 
niently  divided  into  two  classes,  those  in  which  the  parts 
erlap,  and  those  in  which  they  do  not 
Of  overlapping  SBstivation,  only  two  principal  kinds  need 

primarily  distinguished,  viz :  1.  where  some  pieces  overlap 
a  others  are  overlapped,  i.  e.,  some  have  both  margins  exterior 
d  others  both  margins  interior  or  covered ;  2.  where  each 
ece  of  a  circle  is  overlapped  by  its  neighbor  on  one  side  while 
overlaps  its  neighbor  on  the  other.  There  are  mixtures  and 
bordinate  modifications  of  these  two,  but  no  third  mode. 
In  aestivation  without  overlapping,  there  is  first,  the  rare  case 

which  the  parts  of  the  whorl  or  cycle  never  come  into  con- 
:*t  in  the  bud ;  and  secondly,  that  in  which  they  impinge  by 
eir  edges  only.     There  is  also  the  case  in  which  both  margins 

each  piece  are  rolled  or  bent  inward,  and  the  rarer  one  in 
lich  they  are  turned  outward ;  and  the  apex  of  each  piece  may 
mport  itself  in  any  of  these  ways.  But  these  dispositions  are 
ose  of  the  pieces  or  leaves  taken  separately,  and  the  terms 
»plied  to  them  are  the  same  as  in  vernation  or  prefoliation, 
e  used  in  the  same  sense,  and  so  are  not  at  all  peculiar  to 
rtivation  or  prefloration.  The  like  may  be  said  oi  a  remain- 
g  mode,  which  belongs,  however,  to  a  different  category,  that 

which  the  parts  being  united  into  a  tube  or  cup,  this  is 
)dily  plaited  into  folds,  or  otherwise  disposed.  In  which  case 
e  margin  of  the  tube  or  cup,  or  such  lobes  as  it  may  have, 
av  exhibit  any  of  the  modes  of  aestivation  above  indicated, 
t^ithout  further  notice,  then,  of  this  last,  the  plicate  or 
aited  aestivation,  and  of  analogous  conformations  of  the  tube 

cup  of  a  calyx  or  corolla,  or  of  the  disposition  of  each  piece 
dividually  (whether  revolute,  involute^  reflexed,  ivjkxed^  and  the 
£e) — about  the  terminology  of  which  there  is  no  question, — 
nitting,  likewise,  for  the  latter  reason,  the  case  of  open  aestiva- 
3n,  there  are  left  three  types  to  deal  with  : 
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1.  Witb  some  pieces  of  the  set  wholly  exterior  in  the  bud  to 
others. 

IL  With  each  piece  covered  at  one  margio,  and  coTeriog  b; 
the  other. 

III.  With  each  piece  squarely  abutdog  against  its  neighbon 
on  either  side,  without  overlapping. 

In  modes  II  and  III,  the  pieces  are  all  on  the  same  level  and 
are  to  be  viewed  as  members  of  a  whorl.  In  mode  I,  althoDgh 
they  may  sometimes  be  members  of  a  whorl,  some  parts  of 
which  have  become  external  to  others  in  the  course  of  growth, 
they  may,  and  in  many  cases  must  belong  either  to  two  or  mote 
successive  whorls  (aa  in  the  corolla  of  Papaveracea,  and  even  the 
calyx  of  Cruci/ercE,  the  upper  or  inner  of  course  covered  by  the 
lower  or  outer),  or  to  the  spiral  phyllotaxy  of  alternate  leaves. 

The  type  of  the  latter,  and  the  common  disposition  when  the 
parts  are  five,  is  with  two  pieces  exterior,  the  third  exterior  by 
one  edge  and  interior  by  the  other,  and  two  wholly  interior. 
This  is  simply  a  cycle  in  f  phyllotaxy,  the  third  piece  being 
necessarily  within  and  covered  at  one  margin  by  the  first,  while 
it  is  exterior  to  and  with  its  other  margin  covers  the  fifth,  thi» 
and  the  fourth  being  of  course  wholly  interior.  So,  likewise^ 
when  the  parts  are  three,  one  exterior,  one  half  exterior,  and 
one  interior  or  overlapped,  the  lestivation  accords  with  J  phyllo- 
taxy. When  of  eigtit  or  higher  numbers  the  spiral  order  is 
usually  all  the  more  manifest  When  of  four  or  six,  the  case  I 
is  one  of  whorls  (opposite  leaves  representing  the  simpleet 
whorl),  either  of  a  pair  of  whorls  (as  in  Epimedium,  Berierit,  ■ 
&c.),  or  a  single  whorl,  the  parts  of  which  have  overlapped  in 
cyclic  order. 

2.  As  to  the  t«rminology.  Linnteus  in  the  Philosophia 
Botanica  treats  only  of  Yernation,  there  termed  FoUalio.  For 
this  the  former  term  was  substituted,  and  that  of  cgstivatum 


ID' 


A.  Oray — jEsiivation  and  its  Terminology.  841 

xx>d  ;  but  the  diagram,  tab.  x,  6,  shows  that  case  I  is 
d.  Convoluta  refers  to  the  rolling  of  a  petal  or  leaf  by 
s  does  conduplicata  to  its  folding;  but  Linnseus  gives 
ures,  one  of  a  single  rolled-up  lear,  the  other  of  one  leaf 
within  another. 

among  the  modes  of  vernation  indicated  by  Lin- 
there  is  one  which  it  is  important  here  to  notice, 
5  as  it  does  to  the  arrangement  of  a  pair  of  leaves  in 
d,  and  evidently  quite  as  applicable  to  a  whorl  of  a 
lumber  of  parts  than  two,  i.  e. — 

vluta,  quum  margines  altemi  comprehendunt  oppositi 
arginem  rectum."  PhiL  BoL,  105.  Or,  in  Term.  Bot, 
a  superiore  lateribus  approximatis  ita  ut  alterum  latus 
iiat  alterum  folium." 

,  as  the  definition  and  the  diagram  in  the  Philosophia 
ja  show,  answers  in  sestivation  to  mode  II.  It  was 
iken  up  as  such  by  Mirbel  (Elem.  Phys.  Veg.  et  Bot, 
,  738,  789),  where  the  polvpetalous  corolla  of  Hermannia 
raits,  and  the  gamopetalous  corolla  of  Apocynece  are 
I  examples. 

ate  aestivation,  our  mode  III,  is  rightly  defined  by 
in  the  same  place,  and  still  earlier  by  Brown, 
asus  made  no  use  of  aestivation  as  a  character.  Nor 
jsieu,  except  merely  that,  in  his  Genera  Plantarum,  the 
)f  Malvaviscus  are  said  to  be  convolute, 
)eCandolle's  Th^ori^  fil^mentaire,  1813 — a  still  unsur- 
treatise,  upon  which,  next  to  the  Philosophia  Botanica, 
tanical  glossology  rests — neither  the  word  aestivation, 
synonym,  prefloration,  is  mentioned,  and  even  verna- 
prefoliation  is  equally  omitted. 

tne  history  of  aestivation  as  a  botanical  character  began 
ork  published  three  years  earlier,  viz.,  in  R  Brown's 
mus  Florae  Nov.  UolL,  1810.  The  Preface  notes  that 
Srst  accurately  observed  by  Grew.  In  it  Brown  defines 
be  valvate  mode,  '*ubi  margines  foliolorum  vel  lacini- 
ntegumenti  invicem  applicati  sunt,  eapsulae  valvularum 
lum."  In  the  body  ot  the  work,  wherever  it  is  impor- 
le  aestivation  is  noted  as  valvate,  imbricate^  plicate,  indu- 
&c  ;  and  the  open  aestivation  (aperta)  is  named  by  him 
bsequent  paper. 

g  the  first  to  employ  aestivation  systematically,  and  to 
3  its  value,  Brown's  terminology  for  its  modes  may  well 
jidered  authoritative.  And  so  indeed  it  is,  as  far  as  it 
But  he  did  not  make  one  important  distinction  viz.,  that 
n  our  [  and  II.  Imbricate,  in  his  use,  comprises  all 
)f  overlapping,  that  of  the  corolla  of  ApocynecB  and  of  a 
Q,  as  well  as  that  of  a  Primrose.  He  must  have  not 
oticed  the  difference,  but  also  appreciated  its  geEkeroi 
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importance,  notwitbatanding  the  occasional  passage  of  tlie  ow 
into  tbe  other.  He  must  Imve  also  observed  tbat  in  many 
cases,  as  in  AacUpias  for  instance,  tbe  mode  II  passes  into 
mode  in,  the  vnlvate,  and  may  possibly  have  discerned  that 
under  a  phyliotaxic  view  these  are  more  nearly  related  than 
either  is  to  mode  I.  I  find,  however,  only  one  instance  ia 
which  he  has  indicated  the  distinction,  viz.,  in  the  character 
of  BurcheUia,  furnished  to  the  Botanical  Register,  t  435.  leM'. 
Of  its  coitdla  it  is  said:  "cestivatione  mutuo  irabricata  cod- 
torta."  Tlie  phrase  is  interesting,  as  it  seems  lo  recogniietbe 
distinction  between  the  mode  of  overlapping  (which  is  that  oi 
our  mode  II)  and  the  torsion,  which  onlv  now  and  thai 
accompanies  it.  Looking  over  the  Plantra  Javanicio  Rariores 
to  see  if  there  is  any  later  use,  I  find  no  instance  in  which 
Brown  has  occasion  to  speak  of  this  mode  II ;  but  it  occurs  in 
the  portion  of  his  associate,  Mr.  Bennett,  who  (on  p.  212) 
describes  the  petals  of  Sonerila  as  "«8tivatione  cmvohta. 
Had  this  terra  been  thus  employed  by  Brown  himself,  and  at 
an  earlier  date,  I  should  regard  tbe  teVniinology  of  these  three 
modes  of  testivntion  as  settled,  viz. :  I.  imbricala,  IL  ronmliila, 
Iir.  vnimta.  The  first  and  the  third  are  established  beyond 
question,  although  somewhat  remains  to  be  said  about  the  'atA. 
But  meanwhile  another  nse  has  prevailed  as  respects  tbe 
second.  In  DeCandolle's  Prodromus,  the  first  general  orc<w 
siderable  work  after  Brown  in  which  terms  of  Ktstivatioa  are 
eiii|)loyei].  ibis  moiii"  is  almost  uuitiji'mly  charaL'UTizeil  as 
coi'torta.  I  cannot  at  this  iimment  triu.-e  the  term  lo  its  I'rigiii. 
It  was  probably  suggested  by  the  name  Conlorta,  said  to  have 
been  given  by  LiniiEeus  to  the  Apixryneous  natural  order ;  and 
it  seemed  appropriate  to  the  instances  in  which  the  strong  con- 
volution of  n>nnderi  petals,  as  in  Oxalis,  or  their  lobes,  as  in 
Phlox,  give  an  appeanmoe  like  tbat  of  twisting,  although  there 
ia  no  twist  or  torsion.  But  it  is  to  just  such  cases,  in  which 
there  is  most  of  seeming  twisting  on  account  of  the  strone 
convolution,  that  tlie  term  cuncolule  is  now  and  then  assigned 
in  the  Prodromus;  as  in  the  character  of  Byllueriacea,  ami  that 
of  Malvaviscus.  Tbe  latter  may  perhaps  be  explained  liy  the 
peculiarity  tbat  the  petals  do  not  uncoil  in  anthesis.  But  in 
Apocynacece,  in  tbe  Prodromus,  the  terms  corivoluta  and  contorla 
are  seemingly  employed  synonymously,  or  nearly  so  (the  latter 
most  frequently) ;  at  least  I  see  no  difi'ereiice  between  the  a.'stiva- 
tion  of  A  llamanda,  said  to  be  contorted,  and  that  of  Vinca  (ro^ea). 
said  to  he  convolute,  Endlicher  in  tiiis  regard  follows  the 
Prodromus.  In  the  new  Genera  Piantarum  by  Bentham  and 
Hooker  this  mode  is  most  commonly  designated  as  contorlx. 
sometimes  as  caiitortn-imbricata,  rarely  {Philadelphw,  &c.)  convo 
lula.  I  have  myself,  from  a  period  as  early  as  1840,  employed 
the  term  convolute,  thinking  it  unadvisable  to  have  two  names 
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for  the  same  thing,  and  wishing  to  restrict,  if  it  might  be,  the 
term  contorted  to  cases  of  torsion.  Adrien  de  Jussieu,  on  the 
other  hand,  used  convolute  (with  strict  Linnaean  propriety)  for 
regular  imbrication  with  a  high  degree  of  overlapping,  thus 
giving  two  names  to  diflFerent  degrees  of  the  same  thing. 

It  being  conceded,  T  presume,  that  the  mode  II  should  be 
specifically  distinguished,  what  name,  on  the  whole,  ought  it 
to  bear?  If  we  follow  prevalent  usage,  cowtorto  will  be  the 
term.  But  this  term  was  unknown  in  this  sense  to  the  founders 
of  aestivation,  Linnaeus  and  Brown :  it  correctly  expresses  the 
real  state  of  things  in  only  a  few  cases ;  and  where  there  is 
torsion,  it  leads  to  a  most  awkward  way  of  expressing  it.  We 
have  to  write :  **  lobes  of  the  corolla  contorted  ana  twisted : 
cotoIUb  Icbt  contorti  el  torti^^^  introducing  dextrorsum  or  sinistror- 
sum^*  to  express  the  direction  of  the  overlapping  and  of  the  tor- 
sion, which  are  not  always  the  same.  So  that  the  most  current 
name  is  the  least  appropriate.  Convoluta  is  as  good  a  name 
as  can  be,  and  its  use  m  the  present  sense  is  not  unconformable 
with  the  LinnsBan  use  in  vernation.  When  well  carried  out, 
three  or  five  or  morepetals,  as  the  case  may  be,  are  simplv 
rolled  up  together.  Wnen  the  overlapping  is  slight,  there  is 
simplv  tne  tendency  to  convolution.  But  if,  as  in  other  no- 
menclature, priority  gives  a  paramount  claim,  obvoiuta  will  be 
the  proper  term,  beginning  as  ii  did  with  Linnaeus  for  verna- 
tion, ana  taken  up,  as  it  was  very  early,  by  Mirbel  for  aestivation. 
The  only  objections  to  it  are,  first,  tliat  it  has  never  come  into 
systematic  use,  and  second,  that  ob  in  the  composition  of  botan- 
ical terms,  commonly  stands  for  obversely  or  inversely.  But 
obvolitta  is  not  burdened  with  this  signification :  it  is  classical 
for  "wrapped  round,'' as  is  convoluta  for  rolled  together.  I 
conclude  that  one  or  the  other  of  these  two  terms  ought  to  be 
used. 

Finally,  although  there  is  little,  if  any,  practical  misuse, 
there  is  some  mis-definition,  of  the  term  imbricate  as  applied  to 
aestivation.  Adrien  de  Jussieu  defines  it  well  (in  Cours  fil^- 
mentaire,  808)  in  the  phrase  "  La  prefloraison  spirale  est  aussi 
nomme  imbriqueef'  and  in  noting  that  when  the  number  stops 
at  five,  the  pieces  fall  into  two  exterior,  two  interior,  and  one 
(the  third  in  the  spiral)  intermediate,  this  making  what  is 
called  cesiivatw  quvtcuncialis.\  This  is  clear  and  to  the  point. 
But  other  authors  have  had  a  fancy  for  distinguishing  between 

*  I  note  with  satiBfaction  that  Bentham  and  Hooker  use  these  terms  to  signify 
from  left  to  right,  or  from  right  to  left,  of  a  person,  supposed  to  stand  outside 
of  the  closed  bud,  which  is  surely  the  natural  position  of  the  observer. 

f  The  name  quincwnciaH  answers  the  purpose  after  definition,  and  has  long  been 
in  uae ;  but  this  arrangement  in  diagram  is  wholly  unlike  the  quincunz^  with  its 
lour  pieces  or  stars  in  the  periphery,  or  at  the  angles  of  a  square,  and  one  in  the 
center. 
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quincuncial  and  imbricate  (aa  if  the  former  were  not  the  tjpiol, 
caae  of  the  latter  when  the  parte  are  five),  and  su  have  had  to 
devise  soniething  else  to  answer  to  imbrieaie.  Atphonse  De 
Candolle  (in  his  Introd.  BoL,  i,  15-1,  written  before  pbyllotasy 
was  well  uiiderslfjod),  after  relegating  imhricalive  to  uie  cate- 
gory of  a  crowd  of  verticils,  and  remarking  that  the  tjoin- 
cuncial  is  sometimes  confounded  with  the  imbricate,  nd'isi 
some  confound  also  under  this  latter  name  the  caae  in  which 
there  is  one  exterior  piece,  one  interior,  and  three  covered  at 
one  margin  but  free  at  the  other.  I  know  not  where  tbiB 
begun;  but  its  latest  reproduction  is  in  LeMaout  and  De- 
caisne's  Traite  General,  and  in  the  English  translation  of  it 
In  the  diagram  the  pieces  are  numbered  directly  round  the 
circle  from  1  to  6.  the  filth  coming  next  the  first:  "so  tliey 
thus  complete  one  turn  of  a  spiral," — which  shows  that  li 
Maout  had  vague  ideas  of  phyllotaxy,  of  which  he  seems  to 
have  invented  a  new  (j)  order.  Moreover  this  is  essentially 
identical  with  the  cochlear  (estivation  of  the  some  work  (not  of 
Lindley);  and  Eichler,  in  his  Bliithendiagramnie,  adopts  tlus 
name  (unsuitable  though  it  be).  forthisparticulinrarraQgeineQl. 
whatever  be  the  position  of  the  enclosed  or  enclosing  petaL  A 
glance  shows  that  this  supposed  ""  true  imbricate  festivatiou"  is 
a  slight  and  not  very  uncommon  deviation  (by  the  displsM- 
ment  of  what  should  be  the  interior  margin  of  one  of  the  peub 
during  growth)  o(  the  mode  II.  variously  termed  obvolute.  oofr 
volute,  or  contorted  lesdvation.  But  it  is  so  inlerraediate  be- 
tween tliis  .and  tht  quiucuiieiiilly  imbrioate  as  perhaps  to  ju.->tify 
Brown  in  applying  the  name  imbrit:ate  geuerically  to  all  the 
overlapping  modes.  I  see,  since  the  above  was  written,  that 
Eichler,  in  liia  Bliithendiagramme,  in  effect  does  this.  I  find 
also,  that  Eichler  uniformly  employs  the  term  ronvohile.  or  con- 
voiuCive,  as  I  have  done,  ius:eaa  of  contorted.  1  should  hope, 
rather  than  immediately  expect,  that  this  use  would  become 
general. 


Art.  XLV. — Abstract  of  a  Memoir  ojt  tlie  "  Biohjical  Relationi 
ofllie  Jurassic  Ammonites  ;''  by  Pi-ofcssor  A,  Hyatt.* 

The  speaker  traced  the  hi,story  of  the  evolution  ot  the  onler 
of  Ammonoids,  showing  that  the  ciiaracteristics  of  the  first  three 
stages  of  the  embryo  were  inherited  from  a  very  early  j)eriod. 
These  were  first,  the  sac-like  shell  of  the  emhiTO  containing  the 
equally  sac-like  beginning  of  the  si)ilion.— pivsiphon  as  it  has 
since  been  callcii  by  M.  Munier-Ciialiuiis;  second,  the  begin- 
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ling  of  the  true  shell  or  apex,  with  its  nautilus-like  septum,  and 
)eculiar  nautilus  like  umbilicus ;  third,  the  depressed  and  goni- 
ktite-like  continuation  of  the  form  fo  the  shell  with  its  accom- 
)auying  goniatitic  septa. 

These  of  course  represent  only  their  most  advanced  stage  in 
he  Ammonites  proper  of  the  Jura  and  Trias;  they  are,  when 
irst  observed  in  the  Silurian  and  Devonian,  exceedingly  vari- 
ible  in  the  length  of  the  periods  and  other  important  charac- 
eristics  even  between  the  varieties  of  different  species.  They 
>ecome  invariable  in  the  young  as  embryonic  characteristics 
»nly  after  the  lapse  of  time  represented  by  the  Silurian,  Devon- 
an,  and  Carboniferous  periods.  This  variability  in  the  same 
pecies  in  the  Silurian  snows  how  recently  they  were  inherited, 
tnd  their  invariability  in  every  individual  of  the  Jurassic 
how  the  result  of  the  long  ages  of  inheritance  through  which 
he  group  has  passed  between  that  period  and  the  Silurian 
ipoch. 

He  then  showed  that  in  each  subordinate  group  there  were 
ertain  invariably  occurring  forms  precisely  similar  to  those 
bund  in  other  groups  often  widely  removed  in  time  and  very 
listinct  in  the  structure  of  the  parts.  These  are  apt  to  occur 
rith  a  certain  fixity  of  succession  which  enables  the  observer 
0  predict  with  considerable  certainty  the  general  characteristics 
rf  the  succeeding  forms  of  any  given  group  after  he  has 
horoughly  studied  the  development  and  succession  of  a  few  of 
he  lowest  They  correspond  to  what  naturalists  are  in  the 
labit  of  calling  paralled  forms,  often  also  representative  forms. 
Phese  forms  begin  in  every  group  with  which  I  am  ac- 
[uainted  with  a  certain  low  or  open-whorled  form  and  evolve, 
n  course  of  time  and  by  inheritance,  more  and  more  involved 
ehorls,  or  else  the  whorls  are  modified  in  the  characteristics 
rhich  usually  accompany  the  normal  increase  of  the  involution, 
lamely,  by  the  increasing  thinness  of  the  shell  laterally,  flat- 
ening  of  the  sides  which  becomes  more  and  more  convergent 
>utwardlv,  and  the  tendency  of  the  abdomen  to  become  nar- 
ower.  't'his  and  the  origin  of  most  of  the  groups  from  certain 
lingle  ancestral  species  of  the  discoidal  or  open  whorl  forms 
how  conclusively  that  these  forms  rise  independently  in  each 
froup. 

But  it  must  be  noticed  that  they  can  be  only  thus  limited  in 
sach  group  or  series  of  groups  which  are  genetically  connected. 
The  range  of  forms  comprehends  every  imaginable  modification 
»f  the  original  inherited  or  stock  form  of  the  third  stage  among 
Lmmonitea  This  is  tubular  or  coniform  and  has  an  inherited 
endency  to  grow  by  increasing  the  abdominal  more  than  the 
lorsal  side,  thus  revolving  upon  itself.  Therefore  while  the 
hoiceor  selection  of  the  original  forms  by  which  a  series  starts 
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into  being  in  practically  unlimited  except  by  the  poBaibililie>(if 
the  typical  discoidal  form  of  the  embryo  and  young,  the  subse- 
quent development  in  each  series  becomes  moreand  more  limited 
according  to  the  size  of  the  group.  The  same  law  of  inherit 
ance  which  renders  the  embryonic  form  of  the  third  stage  fixed 
or  invariable  in  each  individual  of  the  true  Ammonites  of  the 
jura,  subsequently  accomplishes  the  same  purpose,  to  a  less 
degree  and  with  greater  fluctuation,  for  the  later  developed 
forms  and  characteristics  of  each  separate  aeries  or  group,  oblig- 
ing them  to  evolve,  if  they  progress  iit  all,  a  certain  suecessioB 
of  forms  which  have  been  described  abova  ' 

It  will  be  noticed  that  I  use  the  word  progress  in  a  special 
sense  as  applicable  to  a  certain  class  of  paralled  forms  and  not, 
to  those  with  which  we  shall  presently  deal,  the  oM-age  formlr 
which  though  equally  perfect  in  thephenomena  of  parallelism, 
cannot  be  attributable  to  growth.  Ttie  former  are  the  mechan- 
ical results  of  the  growth  or  increase  in  size  of  the  shell  of  the 
common  embrj-onic  form  of  the  third  and  succeeding  stages  of 
the  young,  while  the  latter  result  from  the  natural  out  inevit- 
able loss  of  growth-force  in  the  adult  shell  au'l  its  parts. 

This  growth  seems  to  me  to  be  due  to  the  favorable  naturt' 
of  the  phy.-iical  surroundings,  primarily  producing  cbaracterifr 
tic  changes  which  become  perpetuated  and  increased  by  inher' 
itacce  within  the  group.  We  can  recognise  this  in  tltfl  co^ 
stantly  increasing  size  of  the  shell,  complication  and  develop* 
ment  oi'  the  iifw  purts,  ;i,*  h:(S  \»v.n  sliown  by  rrnf.  Cope  in  bis 
"Method  of  Crcitlion  of'Ofgaiiie  Ty[>es."  Though  he  does  not 
attribute  so  much  to  the  influence  of  the  physical  surroundings 
as  has  been  done  here,  the  result  of  my  investigations  are,  i& 
they  have  been  herL-tufoj-e,  very  similar  to  his. 

The  law  or  general  expression  for  the  mode  of  inheritance  by 
which  this  is  accumpjislied  is  the  same  for  all  characteristics, 
whether  of  form  or  structure:  namely,  that  of  acceleration. 
By  this  I  mean  the  constant  tendency  of  every  individual  to 
inherit  the  characteristics  of  its  parents  at  earlier  jwriods  than 
those  in  which  they  have  apjieared  in  the  parents  themselves. 
I  kni>w  of  no  exception  to  uiis  law,  whether  the  characteristics 
are  due  t*)  a  heiilthy  adult  condition  or  to  old  age  ;  whether 
they  precede  or  succeed  the  supposed  period  of  reproduc- 
tion. This  I  have  already  treated  of  fully  in  previous  pub- 
lications, and  need  only  refer  to  the  olil  parsillel  forms, 
presently  to  be  treated  of,  in  order  to  make  it  clear  to  t-verr 
zoologist  that  senile  characteristics  must  be  inherited  or  these 
aeries  of  senile  paj-ullel  forms  could  have  no  existence. 

This  constant  tendency  to  reproduce  the  ancestral  character- 
istics at  earlier  and  earlier  stiiges  accounts  for  the  reduction  of 
the  principal  characteristics  of  the  Nautiloids  and  Goniatites  to 
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an  embryonic  condition  in  the  young  of  the  Jurassic  Am- 
monites. 

It  also  accounts  for  the  inheritance  of  the  more  and  more 
involved  form  in  each  of  the  subordinate  series.  This  becomes 
apparent  when  the  parallel  forms  of  any  series  are  traced  from 
the  primary  discoidal  or  open  umbilicated  through  the  inter- 
mediate forms  to  the  most  completely  involved. 

We  find  in  all  cases  the  more  discoidal  or  primarv  with  all 
its  characteristics,  whatever  they  may  be,  repeated  at  earlier 
stages  in  each  species,  until  at  last  in  some  of  the  most  invol- 
ved, all  perceptible  traces  of  its  existence  are  lost  Then  and 
only  then  can  the  series  be  said  to  die  a  natural  death.  When 
this  form  appears  I  have  never  found  another.  The  rea- 
son for  this  is  tliat  in  all  cases  the  disappearance  of  the  pri- 
mary or  ancestral  form  and  characteristics  of  the  series  is  due 
to  the  encroachments  of  the  inherited  old  age  characteristics. 
When  these,  which  are  essentially  degradational,  begin  to  be 
inherited  in  a  race,  the  adult  characteristics  begin  to  be  confined 
to  younger  periods  of  growth  and  finally  disappear  altogether  ; 
the  shell  showing  certain  old  age  or  inherited  senile  character- 
istics from  the  beginning  of  the  fourth  stage.  Everywhere  this 
mode  of  inheritance  by  acceleration  occurs,  everywhere  it  seems 
to  govern  the  succession  of  the  forms.  I  have  not,  however, 
been  able  yet  to  trace  the  precise  connection  between  all  the 
roots  of  the  secondary  series.  If  this  could  be  completely  done, 
which  I  fear  is  impossible  at  present,  no  doubt  some  similar 
relations  would  be  found. 

Besides  those  parallel  forms  which  may  be  called  progressive, 
there  are  others  m  the  same  groups  which  may  be  shown  to  be 
due  to  the  inheritance  of  the  old  age  of  these  same  parallel 
forma,  and,  by  comparison  with  similar  forms  prematurely 
produced  in  aifferent  species  by  disease  or  local  influences, 
they  may  be  attributed  to  similar  causes,  namely,  the  action  of 
unfavorable  surroundings.  It  is  no  exaggeration  to  say  that  in 
many  instances  the  small,  dwarfed  forms  produced  by  disease 
are  very  similar  to  the  normal  and  large  old  age  forms  of  the 
same  series.  This  resemblance  extends  sometimes  even  to  the 
mode  of  development  Disease  thus  produces  directly  an  eflect 
similar  to  the  normal  action  of  the  laws  of  inheritance  through 
a  greater  or  less  period  of  time  under  the  influence  of  physical 
surroundings. 

The  word  surroundings  is  now  used  instead  of  environment, 
for  the  reason  that  environment  covers  the  whole  ground  of 
physical  causes  which  may  have  either  a  remote  or  immediate 
eflFect  upon  the  life  of  the  species. 

The  environment,  or  the  sum  of  the  physical  influences,  how- 
ever favorable  it  may  seem  to  be,  is,  as  is  well  known  to  all 
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pbyiologisls,  perpetually  inimical  to  the  prolonged  existence  of 
life,  and  brings  about  in  the  individual  the  retrograde  metamor- 
phoses known  as  old  age,  and  leads  to  death  by  disuse,  atrophj 
and  decay  of  the  fiinctiona  and  organs. 

These  changes  in  the  individual  are  in  precise  correspondence 
with  those  taking  place  in  a  group,  and,  as  baa  been  shown, 
these  characteristics  are  acted  upon  in  their  transmission  from 
individual  to  individual,  during  the  decline  of  tbe  group,  by 
the  same  law  of  inheritance  as  are  the  progressive  characteristics 
during  its  rise.  Thus  it  becomes  jtosaible  to  compare  the  life 
of  the  individual  with  the  life  of  the  group  to  which  it  belongs, 
the  period  of  growth  and  developmeul  to  tlie  period  of  tne 
pro^reaaive  evolution  of  new  forms,  and  the  period  of  old  age 
with  its  retrograde  metamorphoses  to  the  period  of  decliae 
during  which  retrogressive  forms  are  evolved.  This  com- 
parison and  the  facts  noted  above  enable  us  to  attribute  the 
parallel  modifications  of  forme,  whether  occurring  during  the 
progressive  or  declining  period  in  the  existence  of  a  group,  to 
the  direct  influence  of  environment. 

Besides  these  characteristic  forms  and  structural  parts  which 
are  pandlel,  there  are  mauv  others  in  each  group  not  classified 
under  the  head  of  similianties  but  under  that  of  differences,  in 
BO  far  OS  they  distinguieh  the  groups  from  each  other.  Theee 
ma;  be  often  followed  back  to  varieties  of  one  species,  Bhowiog 
that  certain  varieties  have  given  rise  to  the  gronps.  These 
variclios  are  few  as  i;oniparod  with  lln^  wliole  niimhur  of  wirie- 
ties  truL'cable  in  these  original  ancestral  species. 

Thus  it  seems  clear,  that  these  vitrieties  must  have  had  cer- 
tain advantageous  peculiarities  enabling  them  to  survive  the 
climatic  or  geological  changes,  which  destroyed  the  weaker 
descendants  of  the  same  stock,  and  that  these  peculiarities  ren- 
dere<I  them  capable  of  perpetuating  their  race  until  they  arose 
into  a  group  or  series  of  genetically  connected  forms. 

Unless  the  Darwinian  law  of  natural  selection,  or  the  sur- 
vival of  the  fittest,  does  apply  to  the  perpetuation  of  these 
structural  differences  which  distinguish  groups  from  each  other, 
I  am  entirely  at  loss  in  my  attempts  to  account  for  them.  I 
here  carefully  guard  against  attributing  the  origin  of  these 
dill'crences  to  the  law  of  natural  selection,  but  limit  its  action 
strictly  to  the  modification  of  the  structural  differences  wliich 
tend  to  appear  first  in  the  varieties  and  then  by  inherifcince  in 
larger  ana  larger  sroups  and  at  earlier  and  earlier  stages  in  tbe 
life  of  the  individual 

It  may  also  be  shown  by  Cope's  law  of  the  origination  of 
diiferences  by  growth  that  the  origin  of  these  differences  prob- 
ably lies  in  some  law  of  growth  under  the  influence  of  ijhysical 
surroundings,  supply  and  kind  of  food,  climate,  etc     Thus  they 
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may  be  said  to  be  due  to  growth  modified  and  directed  by  the 
Darwinian  law  of  natural  selection,  both  of  these  being  directly 
subject  to  the  influence  of  environment,  or  the  sum  of  all  the 
physical  influences  brought  to  bear  upon  the  organization. 

This  conclusion,  it  wiU  be  noticed,  is  strictly  in  accordance 
with  the  general  tendency  of  zoological  opinions  at  the  present 
time  and  almost  identical  with  the  results  taught  by  Herbert 
Spencer  in  his  works  on  biology,  although  I  was  not  aware  of 
this  until  after  they  were  written.  Many  of  the  facts  support- 
ing the  position  assumed  have  alreaoy  been  published  in 
various  scattered  papers,  but  those  will  be  united  and  accom- 
panied by  others  since  discovered  in  the  partially  completed 
memoir  of  which  this  is  the  abstract 


Art.  XLVL — A  Note  in  relation  to  the  mass  of  Meteoric  Iron 
that  fell  in  Dickson  County,  Tenn.,  m  1885 ;  by  J.  Lawrence 
Smith,  Louisville,  Ky. 

Every  metallic  particle  in  the  interior  of  a  meteoric  stone  is 
a  complete  miniature  type  of  the  large  masses  of  meteoric 
iron  which  have  been  discovered  in  different  parts  of  the 
world,  but  not  seen  to  have  fallen,  leading  to  the  natural  con- 
clusion that  they  must  have  fallen  at  periods  anterior  to  the 
date  of  their  discovery.  And  it  is  an  interesting  fact  in 
celestial  meteorology,  that  the  stony  meteorites,  with  their 
little  particles  of  metal,  fall  with  comparative  frequency.  Yet 
the  fall  of  iron  masses  free  from  earthy  matter  is  so  rare  that 
we  have  but  four  authenticated  cases:  that  of  Agram  in  Cro- 
atia, in  May,  1751,  that  of  Braunau,  Bohemia,  in  July,  1847, 
that  of  Victoria,  Africa,  in  1862,  and  the  one  which  now  forms 
the  subject  of  this  communication,  which  fell  on  the  1st  of 
August,  1835,  near  Charlotte,  Dickson  County,  Tenn.,  U.  S. ; 
lat  36°  15',  long.  87*^  22'.  A  short  description  was  given  by 
Professor  Troost  of  Nashville,  and  published  in  this  Journal  in 
1846.  Prof.  Troost  dying  very  shortly  afler  that  period,  his 
cabinet  of  minerals  and  other  objects  of  natural  history  were 
placed  in  boxes  by  his  executors,  and  have  remained  thus  until 
within  the  past  few  months,  when  they  passed  under  my  control. 
The  scientific  world  knowing  so  little  of  this  meteoric  iron,  I 
at  once  proceeded  to  its  examination  ;  and,  as  only  a  small  part 
of  one  end,  weighing  two  or  three  hundred  grams,  had  been 
cut  oflF,  it  was  easy  to  restore  that  from  a  drawing,  and  obtain 
a  perfect  cast  of  the  mass,  which  has  been  dona  My  reason 
for  making  the  present  communication  is  to  call  attention  to 
the  remarkable  reatures  of  this  most  interesting   meteorite, 
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whicli,  although  it  is  furty  yonrs  since  it  fell,  has  not  been 
by  !i  half  (loKcn  scientifiu  men. 

This  meteorite  feli  during  the  day-time,  in  a  field  whew 
BevemI  pereons  were  at  work,  fnnhtenintf  a  horee  attached  to 
a  plough,  who  ran  wildly  about  the  fielci  dragging  the  pioiwii 
after  him.  It  struck  the  ground  at  the  root  of  a  large  oak, 
descending  at  rather  an  acute  angle,  and  burying  itaelf  in  the 
roots  (if  the  tree.  The  aky  was  cloudlesd  ancl  a  noise  was 
heard  preced'Kl  by  a  vivid  light.  Other  particulars  connected 
with  its  fall,  as  well  as  a  description  of  its  size  and  form,  have 
been  already  published  by  Prof.  Troost.  It  is  of  an  elongated 
kidney  shape  and  remarkably  symmetrical  form,  the  metal 
hein^  bright  aud  almost  polished  on  many  parts  of  the  surface, 
and  it  has  remained  in  this  condition  ever  since  it  was  dis- 
covered, although  exposed  to  such  atmospheric  conditions  u 
usually  mat  ana  tarnish  iron ;  it  is  in  this  respect  uniqae  among 
meteoric  irons,  as  well  as  in  another  particular  first  noted  bv 
Prof.  Troost.  Although  to  the  naked  eye  the  surface  has  the 
appearance  of  smooth  cjist  iron,  the  smoothness  of  the  surlace 
in  many  parts  disappears  when  examined  through  a  lens:  "it 
is  then  seen  to  have  a  reticulated  surface,  formed  by  the  edgaa 
of  thin  laniiuEe  of  metal,  sepa- 
rated from  each  other  by  an  ap- 
parently semi-fused  or  s\a^ 
mutter.  These  laminte  ranoii^  \ 
ill  tin  inelinod  position  iiitotlie 
niiiss,  iTittTsci'l  tmc  anotlicr  at 
;iii<:k'S  of  60°,  and  forniina 
i'([iiiial:eral  triangles,  wouM 
divide  the  uias,^  into  regular 
orialicdmns.  The  accompa- 
nying cut  will  better  exhibit 
tiif.-'e  lines  very  much  mag- 
nified. 

Another  noteworthy  fact  in  connection  with  this  iron  {which 
is  soft  and  tough)  is  that  when  cut  and  polished,  it  will  resist 
the  laniisliing  cflects  of  the  onlinary  vapors  of  the  laboratory, 
as  I  have  pieces  which  have  been  thus  exposed  for  several 
months. 

By  the  agency  of  heat  or  acid  the  Wiilmannstattian  figures 
are  developed  with  exquisite  beauty,  not  equalled  fxcept  by 
three  or  four  known  meteoric  inms.  In  connection  witli  these 
figures  I  will  call  attention  to  the  delicate  parallel  lines  inside 
of  these  figures,  which  I  pointed  out  several  years  ago  as  being 
peculiar  to  certain  of  the  irons,  they  being  not  contained  in  all 
Widmaunstiittian  figures,  and  which  I  designate  by  the  terra 
„Laphamite  markings." 
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This  iron  is  not  absolutely  compact,  for  one  can  trace,  even 
with  the  eye,  minute  cavities  which  are  distinctly  visible  with 
a  lens ;  but  I  have  not  yet  been  able  to  detect  any  schreibersite 
either  on  the  surface  or  in  the  interior  of  the  mass. 

Its  specific  gravity  is  7*717. 

On  analysis  it  was  found  to  consist  of 

Iron 91-16 

Nickel 801 

Cobalt -72 

Copper '06 

No  trace  of  sulphur  was  detected,  and  so  minute  a  trace  of 
phosphorus,  that  only  a  few  exceedingly  small  crystals  of 
phosphate  of  magnesia  and  ammonia  could  be  discovered  in  the 
test  made  with  a  gram  of  the  iron,  representing  only  a  small 
fraction  of  a  milligram  of  phosphorus.     In  fact,  I  have  never 

Jet  analyzed  a  meteoric  iron  containing  so  little  phosphorus, 
n  regard  to  the  gaseous  contents  of  this  iron,  the  fojlowing 
were  the  results  obtained  by  Prof  W.  Wright,  who  made  an 
examination  of  them  at  my  request 

"  The  iron  being  exposed  to  a  red  heat  gave  a  little  more 
than  twice  its  volume  of  gas.  It  can  be  estimated  as  2*2,  with- 
out an  appreciable  error.  It  did  not  appear  to  be  given  oflF 
readily,  and  doubtless  a  larger  portion  would  have  been  ob- 
tained if  the  iron  had  been  in  a  more  thoroughly  divided  state. 
An  analysis  of  the  gas  gave 

H 71-04 

CO 1603 

COj 13-03 

There  did  not  appear  to  be  any  appreciable  quantity  of 
nitrogen." 

It  is  a  question  of  no  small  interest,  in  connection  with  the 
fall  of  meteoric  irons,  whether  or  not  they  are  heated  to  a  sufB- 
cient  degree  of  intensity  to  fuse  the  surface  of  the  metal.  The 
present  meteorite  would  appear  to  solve  this  question  in  the 
negative;  for  if  the  surface  had  been  melted  the  delicate  retic- 
ulated structure,  which  is  discoverable  by  the  glass,  would 
have  disappeared,  and  it  would  have  had  an  irregular  melted 
exterior.  In  the  present  case  this  oxide  exists  on  the  edges 
and  between  the  strias ;  which  serves  to  show  that  the  surface 
of  the  iron,  although  not  melted,  was  nevertheless  intensely 
heated,  and  had  been  preserved  from  fusion  only  by  the  rapid 
conduction  of  the  heat  from  the  circumference  to  the  center. 
And  this  should  be  the  case  with  nearly  all,  if  not  all,  the 
masses  of  iron  which  have  fallen. 

The  Braunau  iron  was  not  near  the  point  of  fusion  ;  otherwise 
it  would  have  set  fire  to  the  rafters  of  the  house  in  which  a 
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part  of  it  was  imbedded  at  the  time  of  its  fall,  and  the  sur&ce 
of  that  iron  precludes  the  idea  of  its  having  been  fused.  If 
this  generalization  of  iron  be  correct,  it  has  an  important  bear- 
ing upon  the  byjJotheBia  of  the  munner  in  wbicn  the  OvifaJ! 
iron  (supposing  it  to  be  meteoric)  penetrated  the  basiilt  in 
scatltrca  particlee  just  at  the  time  of  the  outflow  of  the  baaah 
in  a  pWtic  state;  for  if  the  iron  was  not  melted  in  its  pussage 
through  the  air,  it  could  not  have  penetrated  the  bnsali  in  such 
a  manner  that  the  particlex  are  OTmpletely  surrounded  bv  Kr- 
reatrial  basalt.  Tins  fact  in  connection  with  many  others  lead 
me  more  and  more  strongly  to  the  conviction,  in  common  with 
aome  others,  that  tbo  Ovifak  iron  ia  terrestrial 

On  the  whole,  the  iron  just  described  is  the  most  interesting 
specimen  of  meteoric  iron  yet  known. 


H 


!T.  XLViL — Spfct/K  Qravily  Balance.;  by  Roswkll  PiRraa. 

Tbe  specific  gravity  balance  described  below,  is  intended 
for  the  determination  of  the  specific  gravities  of  minerals,  and 
of  other  solids  heavier  than  water,  without  the  use  of  exaot 
weights  and  without  mathematical  computation. 

The  construction  of  this  instrument  is  shown  in  the  folloW" 
ing  figure.  For  use,  the  fine  wire  loop  k  with  ita  attachraeatt' 
is  jvmoved,  axA  tin?  iiirlex  m 
is  adjusted  to  the  middle  line 
bv  means  of  the  sliding  cylin- 
der with  screw  c. 

The  mineral  (or  other  salid) 
is  now  placed  in  the  wire  bas- 
ket d.  which  is  suspended 
from  the  knife-edg.  siieare, 
and  is  counterpoised  by  the 
wire  pan  -  holder  n,  one  or 
more  shallow  metallic  jMinso, 
and  a  sufficient  quantity  of 
sand  (or  tine  copper  punch- 
ings),  suspended  by  the  wire 
loop  i  at  the  notch  b,  as  shown  in  the  figure. 

The  mineral  is  now  transferred  to  the  lower  basket  e  (sus- 
pended from  the  upper  by  fine  wire,  and  immersed  in  water), 
and  tlie  counterpoise  hio  is  moved  toward  a  until  at  some 
point  as  p  it  restores  the  beam  to  a  horizontal  position. 

The  specific  griivity  is  then  read  off  by  means  of  the  gradua- 
tion upon  the  arm  ab.  This  arm  is  graduated  in  accordance 
with  the  following  considerations : 
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If  the  exact  weight  of  the  counterpoise  Tcno  be  represented 
by  ac,  then 

— — = weight  of  mineral  in  air.  (1) 

X  at) 
Also  -^-^= weight  of  mineral  in  water.  (2) 

(lH2)=^-'^-^=^=weight  of  water  displaced.     (8) 

(l)-7-(3)=  — — r-  -^ — =  J-  =specific  gravity  of  mineral 

Hence  the  specific  gravity  is  known  if  the  ratio  j-  is  known. 

This  ratio  is  indicated  upon  the  arm  ab  for  as  many  points  as 
possible. 

An  arm  ab  12'6  inches  long  may  be  graduated  to  tenths  as 
high  as  seven,  while  low  specific  gravities  may  be  indicated 
with  much  greater  exactness. 

It  will  be  seen  that  this  balance  does  not  determine  weight, 
and  that  it  renders  mathematical  computation  unnecessary. 

Woroeeter,  Maes.,  Aug.  30,  1875. 


Abt.  XLVHL — On  Southern  New  England  during  the  Melting 
of  the  Oreai  Glacier ;  by  James  D.  Dana.     No.  III. 

m — Rbindbbrs  in  Southern  New  England. 

The  beds  in  the  vicinity  of  New  Haven  pertaining  to  the 
Champlain  or  Fluvial  period  of  the  Quaternary  have  recentlv 
afforded  remains  of  mammals.  I  am  unable  to  prove  posi- 
tively that  the  species  belonged  to  the  earlier  or  "  Diluvian " 
rirt  of  the  period  rather  than  the  later  or  **Alluvian,"  and  yet 
deem  this  so  far  probable  that  I  make  this  paper  No.  Ill,  in 
the  series  on  "  Southern  New  England  during  the  melting  of 
the  great  glacier." 

In  a  memoir  on  "The  Geology  of  the  New  Haven  region/'* 
I  have  described  the  clay  deposits  of  the  Quinnipiac  valley  be- 
tween New  Haven  and  North  Haven  ;  and  on  page  176  of  this 
volume  I  have  mentioned  facts  that  appear  to  prove  that  they 
are  of  glacial  origin,  and  were  laid  down  before  the  glacial  floo^ 
had  reached  its  climax.  As  this  clay  has  aflForded  the  bones 
recently  discovered  I  here  briefly  repeat  the  facts  respecting  its 
position  and  relations. 

*  TraiiBaoti(ms  of  the  Oonnecticut  Academy,  yol.  ii,  1870,  p.  84 

Am.  Joub,  Sol—Thibd  Bkbus,  Vol.  X,  No.  69.~Noy.,  1875. 
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The  Quinnipiac  valley,  south  of  North  Haven  village,  is  to  a 
great  extent  a  region  of  wet  meadows  and  marshes,  nearly  five 
miles  loDg  and  one  broad,  deep  in  peat,  and  mostly  under 
water  at  high  tide.  The  clay  deposits  occur  for  three  and  a 
half  miles  on  both  the  east  and  west  margins,  sometimes  ex- 
tending laterally  to  the  peat  region  there  to  stop  suddenly, 
and  sometimes  graduating  into  sand-beds   before  reaching  the 

Seat.  TViGT  are  evirtenUy,  as  1  have  elsewhere  slated,  local 
eporiite  io  what  were  ouce  atill-water  areas  toward  the  sides  of 
the  wide  Qiiinnipiac  baaiu.  The  clay-bed  seldom  reaches  more 
than  six  feet  above  high-water  level,  and  is  usually  covered  by 
four  to  five  or  more  feet  of  sand  or  gravel  of  the  stratified  drift' 
The  thickness  is  over  35  feet  at  Crafts'  clay  pit  near  the  Quin- 
nipiac  station,  two  miles  south  of  North  Haven,  but  near  the 
northern  limit  of  the  basin,  a  quarter  of  a  mile  south  of  Norti 
Haven,  at  the  Stiles  clay  pit,  only  15  to  18  feet*  The  under- 
lying bed,  when  examined,  is  of  fine  sand,  called  by  the  work- 
men "quicksand."  The  clay  is  regularly  laminated,  with  the 
laminre  half  an  inch  to  an  inch  and  a  half  thick ;  but  each 
lamina  really  consists  of  two — one,  of  the  finest  "fatty"  clay, 
and  the  other,  lighter  in  color,  of  a  more  or  less  sandy  clay- 
evidence  of  alternations  of  quiet  and  flowing  waters  during  the 
progress  of  the  deposition. 

Mr.  S.  P.  Crafts,  the  proprietor  of  a  clay-pit  at  the  vitlage  of 
Quinnipiacf — whose  intelligent  interest  in  the  geology  of  the 
region  has  kept  him  on  the  lookout  for  fossil  leaves  and  bones, 
glacial  bowlders,  and  whatever  would  illustrate  the  origin  of  the 
deposits — has  recently  brought  me  from  his  pit  two  bones,  the 
second  within  the  month  past.  One  of  the  bones  is  a  humeroB 
and  the  other  a  tibia.  The  humerus  was  taken  from  a  depth 
of  11   feet  in  the  clay  bed,  and  the  tibia,  subsequently,  at 
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men,  and  agrees  so  closely  with  the  corresponding  bone  of 
luropean  Reindeer  {Rangifer  larandus)  that  it  must  have 
iffed  to  the  same  or  a  very  nearly  related  species.  Its 
lolance  to  the  tibia  of  the  American  Caribou  {Bangi/er 
m)  is  much  less  marked.  The  humerus  also  evidentljr 
iged  to  a  Reindeer,  but  the  proportions  are  somewhat  simi- 
►  those  of  the  Caribou." 

th  bones  when  found  were  without  a  trace  of  wear  or  frac- 

The  tibia  had  lost  much  of  its  gelatine  and  has  hence 

ne  somewhat  cracked  from  drying  since  it  was  exhumed. 

bumerus  has  almost  the  freshness  and  firmness  of  a  recent 

Both  are  of  a  light  brownish  color  from  their  long 

1     The  diflFerence  in  the  conditions  of  the  two  bones  Mr. 

s  explains  by  saying  that  the  humerus  was  imbedded  in  the 

latea  clay,  and  the  tibia  in  a  portion  of  the  clay-bed  con- 

ig  sandy  seams  an  inch  or  so  thick,  and  open  therefore  to 

elating  waters.     Besides  relics  of  mammals,  the  clay  beds 

afforded  no  organic  forms  either  vegetable  or  animal. 

microscope  reveals  nothing. 

e  bones  give  us  an  insight  into  the  life  of  New  England  in 
arly  part  of  the  Quaternary,  proving  that  Reinaeers  of 
LTCtic  type  were  living  here.     From  the  facts  we  gather 

The  bones  are  probably  not  of  pre-Glacial  age.  They  are 
Inly  not  bones  which  the  glacier  nad  taken  up  from  the  soil 
raeath  it  along  with  moraine  material  for  transportation 
ieposition :  this  being  evinced  by  their  freedom  from  all 
and  fractura  The  clay  was  produced  through  the  glacial 
ion  of  hard  stones ;  and  surely  if  the  bones  had  been  in 
ime  mill  they  would  have  been  ground  up  too,  or  at  least 
1  have  been  in  some  parts  worn  or  broken.  It  is  possible 
hey  were  lying  in  the  soil  near  by  when  the  ice-period 
I,  and  that  subglacial  waters  washed  them  into  the  basin 
the  depositing  clay  ;  but  this  is  far  from  probable. 
They  were  placed  where  they  were  found  during  the 
ition  of  the  clay  bed,  and  were  deposited  at  widely  dif- 
i  times,  four  feet  in  thickness  of  the  clay  intervening  be- 
i  them.  They  therefore  belonged  to  different  individuals. 
The  clay  bed  is  of  glacial  origin.  For  it  contains  an  occa- 
l  bowlder  of  large  size,*  and  is  overlaid  by  sands  and 
1  of  the  stratified  drift 

If  the  reindeer  bones  were  not  pre-Glacial  they  must  have 
from  reindeers  living  in  the  Quinnipiac  valley  afler  the 
jr  had  retreated  to  the  north  of  the  valley.  And  since  the 
>ed  is  of  glacial  origin,  its  bowlders  must  have  come 
ice-floes  that  floated  down  stream  from  the  retreated 
jr. 

*Tbi8  Yolumej  page  177 ;  the  bowlder  there  Teierred  V>  \&  ol  V^ra^. 


856      J.  D.  Dana — Reindeers  in  Southern  New  Snghmd. 

5.  The  clay  beds  of  the  Quinnipiac  valley  antedate  the  great 
flood  due  to  the  final  dissolution  of  the  glacier ;  for  at  l^e  vil- 
lage of  QuinDipiac  the  bed  is  overlaid  on  the  west  side  b;  beds 
of  coarse  gravel,  and  just  south  of  North  Haven  the  sand  and 
gravel  overlyiug  the  claj  bed  has  the  Eow-and-plunge  etructare 
so  common  in  the  stratified  drift 

In  my  Memoir  on  the  Geology  of  the  New  Haven  r^on,I 
referred  the  clay-beds  to  the  later  or  "Alluvian  "  part  of  the 
Ghamplain  or  Fluvial  period,  supposing  them  to  be  the  mud- 
deposits  made  along  the  borders  ot  the  great  Quinnipiac  baaio 
or  inner  New  Haven  harbor,  during  the  more  quiet  portion  of 
that  era  of  submergence ;  and  the  sand-beds  overlying  and  under 
lying  the  clay  beds  at  North  Haven  I  referred  to  the  same  time, 
But  the  discovery  since  then  of  the  large  bowlders  in  the  cl&j 
beds,*  and  of  evidence  that  the  deposit  of  coarse  stratified 
gravel  situated  along  side  of  the  clay  pits  actually  overlies  tbe 
clay  in  places,  as  proved  by  boring,  appears  to  force  us  to 
the  conclusion  that  the  clay  beds  were  (1)  completed  after  the 
glacier  had  retreated  from  the  valley,  and  (2)  before  the  final 
flood. 

6,  Whether  this  retreat  of  the  glacier  was  a  temporary  re- 
treat, produced  by  a  warm  interval  in  the  era  of  ice,  or 
whether  it  was  the  final  retreat,  marking  the  progress  of  it> 
final  dissolution  over  New  England,  it  is  not  easy  positively  to 
decide.  The  fonnatioa  of  stratified  drift  over  the  New  Haven 
region  has  no  break  in  the  succession  of  its  beds  to  mark  sucb 
a  retreat  and  return  of  the  ice ;  and  the  clayey  stratum  cMi- 
tains  no  layer  of  vegetable  or  animal  debris  as  testimony  to  t 
warm  interval  All  that  the  few  facts  suggest  as  to  climate  it 
that  it  was  such  as  reindeers  liked,  which  means  that  it  was 
cold,  and  that  the  ice  was  still  not  far  off  to  the  north. 

Reniaina  of  the  Reindeer  have  been  found  in  Northern  New 
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by  the  reindeer  remains  in  Southern  France.  But  they  may, 
on  the  contrary,  have  belonged  to  the  same  time  with  the  Rein- 
deers of  the  Quinnipiac  valley — the  era  of  melting  of  the  great 
glacier  of  the^rs^  glacial  era. 

The  Stiles  clay-pit,  near  North  Haven,  is  reputed  to  have 
afforded  many  years  since  (as  I  state  on  page  86  of  my  Memoir 
on  the  New  Haven  Region)  the  antlers  of  a  buck  at  a  depth  of 
10  or  15  feet  Mr.  J.  Lorenzo  Stiles  informed  me  in  1870  that 
the  antlers  were  those  of  the  common  species  of  deer.  The 
specimen  went  to  the  New  Haven  City  **  Museum."  The  old 
museum  long  since  disappeared,  so  that  the  fact  with  regard 
to  the  species  cannot  now  be  ascertained.  The  antlers  may 
have  been  those  of  another  Quinnipiac  Reindeer. 


Art.  XTiTX. — Iowa  County  Meteor  and  its  Meteorites;  by 

N.  R  Leonabd. 

On  the  evening  of  February  12th,  1875,  at  about  half  past 
ten  o'clock,  a  very  large  meteor  was  seen  passing  from  S.W. 
toward  the  N.E.,  over  Northern  Missouri  and  Southern  Iowa, 
and  coming  to  the  earth  in  the  form  of  a  shower  of  stones,  in 
Iowa  County,  Iowa,  a  few  miles  east  of  Marengo. 

At  this  hour  the  sky  seems  to  have  been  quite  clear  over  the 
greater  part  of  the  States  named ;  though  light  clouds  and  a 
sort  of  haze  are  spoken  of  by  observers  in  the  counties  adjoin- 
ing the  place  where  the  stones  fell,  so  that  the  meteor  was  seen 
throughout  a  region  extending  at  least  400  miles  in  length 
from  S.W.  to  N.E.,  and  250  miles  in  breadth. 

In  their  descriptions  of  the  course  it  pursued  the  ac- 
counts of  observers  varied  with  their  positions  with  reference 
to  the  place  where  it  fell.  Those  east  of  this  region  thought 
the  course  to  be  toward  the  west  or  northwest,  those  north  de- 
scribed it  as  moving  toward  the  south  or  the  southeast,  and  in 
a  few  cases  the  statements  of  different  observers  in  the  same 
town  are  contradictory  as  to  the  direction  of  its  motion. 

The  brilliancy  of  its  light,  and  the  concussion  which  accom- 
panied its  fall,  were  such  as  to  attract  very  general  notice,  con- 
mdering  the  lateness  of  the  hour,  and  we  believe  that  the 
observations  herewith  presented  will  be  found  to  determine  the 
path  it  pursued  with  a  fair  degree  of  accuracy. 

I  will  give,  first,  those  descriptions  which  relate  to  its  general 
appearance,  as  nearly  as  possible  in  the  language  of  the  ob- 
servers 

At  Keokuky  Iowa,  it  is  described  as  **  Oblong  in  figure,  with 
a  train  ten  to  twelve  times  the  length  of  the  body,  giving  an 
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iotensely  brilliant  light,  of  cryatalline  whiteness  at  the  center,  fiie 
red  on  the  border,  and  throwing  out  red  sparks  and  purplish  jeto 
of  flame ;  train  less  luminous  than  body,  exploded  like  a  rocket 
OpinionB  were  divided  as  to  whether  any  detonation  aocom- 
panied  the  explosion,"  These  observations  were  collected  for 
me  by  L.  C  Ingersoll,  M.D.,  from  a  number  of  persons  in  that 
city  who  witnessed  the  flight 

At  Washington,  Iowa,  Rev.  E.  B.  Taggart  in  a  letter  to  the 
Free  Press  of  that  city,  describes  it  as  of  a  "  Horse-sboe  shtpe, 
greatly  elongated.  The  outer  edge  very  bright,  then  a  narrow 
dark  space,  with  a  core  of  intense  brilliancy,  so  vivid  as  to 
blind  the  eyes  for  a  moment  It  had  not  a  comet-like  train, 
but  a  sort  of  flowing  jacket  of  flame.  Detonations  beard,  bo 
violent  as  to  shake  the  earth,  and  to  jar  the  windows  like  the 
shock  of  an  earthquaka" 

At  Iowa  Agricultural  College,  Prot  Macomber  writes: 
"  In  form  it  was  like  au  immense  rocket  with  streamers  flowing 
from  the  hinder  part,  the  front  being  smooth  and  curved  like  a 
sabre.  Ite  color  was  at  first  brilliant  white,  illaminating 
the  sky  like  a  flash  of  lightning;  then  fading  gradually  into 
yellow,  then  a  deep  rich  orange,  almost  scarlet  when  it  burst," 

At  S^oumey,  almost  directly  under  the  path  of  the  meteor, 
Mr,  J.  A.  Donnell,  writing  to  the  "  Sigourney  News,"  speaks  of 
it  as  "A  globe  of  fire  with  pale  lines  of  light  radiating  from  it 
The  light  of  the  globe  very  vivid.  It  appeared  to  be  falling 
toward  the  earth  from  about  10°  west  of  the  zenith."  He  says 
he  could  see  it  dropping  through  a  succession  of  clouds  until  it 
came  inside  the  dome  above  him,  where  it  apparently  stood 
still  for  a  moment  and  then  passed  over  toward  the  northeast 
The  detonation  was  compared  to  the  discharge  of  a  40  gun 
battery  which  he  had  beard  in  the  army, 

Al  Amaria.  about  five  miles  northeast  of  the  middle  of  the 
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le  observers  thought  that  the  meteor  attained  its  maximum 
rightness  when  about  due  west  of  that  place.  Some  of  the 
tudents  who  were  familiar  with  the  color  of  tne  flames  of  different 
abstances  with  which  they  had  experimented  in  the  Chemical 
tfiboratory  called  out  at  the  time  that  the  color  of  the  meteor 
bowed  iron  and  copper. 

In  computing  the  path  pursued  by  the  meteor  I  have  relied 
Imost  entirely  upon  observations  which  could  be  verified 
fterward,  by  reason  of  its  having  passed  near  to,  or  behind 
ome  recognized  point  on  a  building  or  other  object  whose 
Ititude  and  bearing  from  the  station  of  the  observer  have  since 
leen  ascertained  by  instrumental  measurement. 

In  giving  the  data  I  will  denote  the  location  of  each  observer 
)y  mentioning  the  section,  township,  and  range  numbers, 
rhich,  as  our  lands  are  laid  out  on  the  rectangular  method, 
rill  be  quite  definite. 

The  following  is  a  list  of  observations  upon  which  I  have 
elied. 

1.  At  Amana  (northwest  corner  of  26-81-9).  Mr.  F.  Chris- 
en  first  saw  the  meteor  when  at  an  altitude  of  10  or  11  degrees 
nd  at  a  bearing  of  S.  19°  W.  Soon  after  he  saw  it  passing 
Lear  the  top  of  a  chimney  whose  bearing  and  altitude  were 
espectively  S.  26**  W.,  and  17^**  and  final^  saw  it  separate  and 
lisappear  at  an  altitude  of  29**  bearing  S.  6o®  W. 

2.  At  Mt  Pleasant  (4-71-6),  there  is  not  a  perfect  agree- 
nent  as  to  the  altitude  of  the  meteor  when  due  west  of  that 
)lace  Some  thought  that  it  passed  very  near  the  moon,  othera 
bought  that  it  passed  above,  and  one  at  least  gives  its  altitude 
s  less  than  that  of  the  moon.  One  observer  spoke  of  seeing  it 
?hen  at  a  bearing  of  about  S.  14°  W. 

8.  At  Albia,  Monroe  County  (15-72-17),  Mr.  Pascal  T. 
jambert  saw  it  when  due  east  at  an  altitude  of  40°  to  46°,  and 
)ointed  out  the  place  of  its  disappearance  which  I  found  to 
lave  a  bearing  N.  41°  80'  E.,  or  almost  exactly  in  the  direction 
)f  South  Amana,  in  whose  vicinity  it  fell. 

4.  Mr.  E.  H.  Warrall  of  the  U.  S.  Corps  of  Engineers  at 
Keokuk,  Iowa  (24-65-5),  gave  its  altitude  when  at  a  bearing 
)f  about  N.  60°  W.,  at  between  10°  and  12°. 

Another  observer  gave  the  altitude  when  near  the  same 
)lace  at  10°  80'.  Both  observers  saw  the  meteor  disappear 
>ehind  a  church  steeple. 

6-  Bev.  E.  B.  Taggart,  of  Washington,  Iowa  (17-75-7), 
bought  that  it  passed  10°  or  15°  west  of  the  moon. 

6.  Prof.  J.  K.  Macomber  of  the  Iowa  State  Agricultural 
3oll^e  (4-88-24),  first  saw  the  meteor  when  at  an  altitude  of 
r®  or  7®  80'  and  bearing  S.  55°  E.  This  observation  is  almost 
exactly  accordant  with  one  taken  independently  at  the  same 
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place  by  a  student  who  was  engaged  at  the  time   in  taking 
meteorological  observations. 

7.  Mr.  J.  A.  Donnell,  of  Sigourney  (2-76-12),  thought  that 
the  meteor  parsed  about  10"  west  of  the  zenith  of  his  place; 
no  means  of  verifying  his  observation,  and  no  measures  taken. 

8.  Mr.  Ream,  telegraph  operator  at  Oskaloosa  (13-75-17). 
gave  the  zenith  distance  of  the  meteor  when  duo  east  as  about 
36°.     No  measures  taken. 

9.  C.  D.  Leggett,  Esq..  of  Fairfield  (25-72-10),  estimated  ite 
zenith  distance,  when  northwest  of  him,  at  25"'. 

From  a  comparison  of  observations  2  and  3,  I  conclude  that 
the  meteor  passed  over  a  point  a  few  miles  east  of  the  town 
of  Ottumwa.  The  course  can  be  approximately  marked  on 
ft  map  of  the  state  by  a  line  drawn  through  Agency  City  and 
South  Amana,  the  latter  being  a  little  west  of  the  center  of  the 
district  over  which  the  meteorites  were  found.  This  would 
give  a  bearing  of  about  N.  18°  E.,  and  would  accord  very  well 
with  the  estimated  zenith  distances  Nos.  8  and  9.     It  would, 


however,  be  at  variance  with  No.  7,  and  the  only  explanation  I 
can  offer  is  by  saying  that  it  is  very  difficult  for  a  man  to  fii, 
at  a  glance,  the  point  directly  over  Lead,  so  that  we  may 
suspect  this  obaenration  to  be  in  error.  Na  4  corresponds  to  a 
point  about  sixty  eigbt  miles  from  the  place  where  the  largest 
fragment  was  found,  and  gives  for  the  altitude  fifteen  muea 
No.  6  indicates  a  point  thirty-eight  miles  froitt  the  same  place, 
and  i^'ivcs  for  tlif  altitude  twelve  mik's.  No.  1  indicates  lliree 
points  ill  the  meteor  path,  the  first  nearly  accordant  with  that 
given  by  No.  4,  and  gives  about  the  same  result  as  to  height ; 
the  second  point  denoted  is  at  a  distance  of  about  twenty-two 
miles  from  tlie  end  of  the  path,  and  at  an  altitude  of  eight 
miles;  and  the  third  point  is  two  miles  from  the  end  of  the 
path,  and  at  an  jdtiiude  of  two  miles. 

Figure  1  shows  these  results  to  the  eya  The  sides  of  the 
squares  are  four  miles.  The  points  1,  2,  3,  and  4  are  sixty-eight, 
thirty-eight,  twenty-two,  and  two  miles  from  where  the  lai^est 
stone  fell.  The  heightfi  at  1  and  4  of  the  figure  I  consider  the 
most  reliable;  those  at  2  and  3  are  somewhat  uncertain,  owing 
to  some  uncertainty  in  the  azimuth  given  by  the  observations. 


Showing  the  path  of  tbe  m 


H 
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The  product  of  this  meteor-fall  was  a  laige  number  of 
irrq^arly  ah&ped  stoDes,  varying  in  weight  &ora  a  few  ounces 
np  to  74  ponnda,  and  aggregating,  so  far  as  found,  600  pounds 
weight,  of  which  I  have  secured  more  than  800. 

l^gare  2  shows  the  localitiea  where  the  various  fragments  were 
fbond.  The  r^on  represented  is  part  of  four  townships  near 
the  northeast  comer  of  Iowa  County,  The  railroad  is  toe  Chi- 
cago, Rock  Island  &  Pacific  Railroad ;  the  village  in  36-81-10 
is  South  Amana ;  that  at  nor^east  comer  of  10-80-9  is  Home- 
stead; that  in  east  liue  of  27-81-9  is  Amana;  and  that  in 
28-81-9  is  Middle  Amana. 


SliowiDg  the  distributioD  of  the  BloDes 
The  dots  represent  places  where  fragments  have  been  picked 
up.     We  specially  note^ — 
A.  in  6-80-9,  where  the  first  was  found,        weight,  7  lb.  6  oz. 
h.  "  B-flO-S,  broken  in  strikiDg  the  ground. 


tf  M-61-9,  lately  found, 


43  lb.  8  oz. 
15  1b. 
74  lb. 
48  lb. 


t  qiuntitT  was  probably  found  in  the  vicinity  of 
$40-^  maoj piecee  in  that  region  weiglied  8  to  14  pounds; 
Dot  nuuiy  Boull  stones  in  that  locality.  Below  sections  7  and  8 
they  were  all  small.  The  leu;rth  of  the  field  Ir  about  7  miles, 
and  its  eztrrane  hreadth  at  the  southern  end  a\x>ul  4  m'A^^ 
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It  is  worthy  of  remark  that  the  regions  bordering  close  upon 
the  river  are  timbered  land,  and  that  especially  in  sections  north 
of  tlie  river  and  below  the  two  larger  atooea  found,  the  lands 
are  low  and  now  overflowed,  so  that  laiger  pieces,  hidden  by 
foP'est  or  water,  may  yet  be  found. 

These  meteoric  stones  are  many  of  them  entirely  covered 
with  the  ordinary  black  coating,  and  they  all  present  the 
"  pitted  "  appearance  common  to  such  bodies.  lu  aeveral  in- 
stances there  is  plain  evidence  of  a  fracture  having  taken  place 
while  tbe  stone  was  as  yet  some  distance  from  the  earth. 

These  surfaces  of  fracture  are  for  tbe  most  part  covered 
with  a  secondary  coating  which  sometimes  appears  to  have 
been  partially  farmed  by  the  pouring  over  of  the  melt«d  surface 
matter  from  other  parts  of  the  surface.  In  some  cases,  however, 
the  overflow  is  only  traceable  to  a  short  distance  from  the 
edge  of  the  fracture,  and  the  remainder  is  merely  discolored  as 
if  by  smoke. 

The  want  of  homogeneity  in  the  structure  of  the  ffiroHtes  is 
shown  in  several  cases,  by  a  sort  of  beaded  circlet  surrounding 
the  stone.  These  cireleta  are  composed  of  molten  drops  of  iron 
and  seem  to  lie  nejirly  in  a  plane,  and  where  this  plane  has 
been  broken  across  in  the  fall,  it  may  be  traced  over  the  freah 
surface  by  the  presenceof  unusually  large  particles  of  nickelife^ 
ous  iron.  For  the  following  chemical  analysis  of  a  fragment  of 
the  meteorite  I  am  indebted  to  Prof.  J.  Lawrence  Smith. 

Annly^is  of  Pro! .  •/.  TMvrenr<-  Sm'dh.-'VW'  Iu\y;i  Couatv 
meteorite  is  of  the  more  common  variety-,  with  a  dull  black 
coating,  and  having  a  rather  light  gray  color  in  the  interior.  It 
has  numerous  particles  of  nickeliferous  iron  disseminated 
through  it,  also  particles  of  troilite.  The  specimen  analyzed 
had  a  vein  running  through  it  which  was  much  richer  in  iron 
than  the  mass  to  which  it  belonged. 

This  meteorite  has  a  hardness  rather  above  the  average  of  iu 
class.     I  have  found  it  to  be  composed  of 

Stony  Matter, 61 '64 

Troilite, 5-82 

Nickeliferous  iron, 12-54 

Of  the  stony  part  there  was 

Soluble  in  acid, _ _ 54-15 

Insoluble .._  45-85 

Separate  analyses  of  these  gave  for  the 

Soluble.  Insoluhle- 

Silica, , _  35C1  55-Oi 

Protoxide  of  iron, 27-20  27+1 

Magnesia, 3345  l-ll-' 

Soda  with  traces  of  potass,  and  lithia, 1-46  2fll 

Ahimiim, .  - "71  '?■! 


K  R  Leonard — loioa  County  Mtiear.  868 

This  plainly  shows  that  the  principal  constituent  of  the 
soluble  portion  is  an  olivine,  rich  in  oxide  of  iron,  approach- 
ing hjaK>siderite  in  composition,  and  that  the  insoluble  part  is 
a  pyroxene. 

The  nickeliferous  iron  contained,  besides  traces  of  phospho- 
rus, sulphur,  and  copper. 

Iron, 8904 

Nickel, 10-34 

Cobalt, -68 

From  an  examination  of  an  entire  stone  sent  me  after  the 
completion  of  the  above  analysis,  I  have  found  the  specific 
gravity  to  be  8-57.  J.  Lawbbnck  Smith. 

LouisTflle,  Ky.,  April  16th,  1875. 

The  first  stone  from  the  meteor  that  was  found  was  dis- 
covered lying  on  the  snow,  on  the  afternoon  of  February  15th, 
and  was  adherent  to  snow  and  ice  underneath.  As  the  weather 
had  been  very  cold  from  the  time  of  the  meteor-fall  to  the  time 
of  finding  this  fragment  it  must  have  been  warm  enough  when 
it  fell  to  melt  slightly  the  underlying  snow,  to  whicn  it  was 
afterwards  frozen. 

I  visited  the  spot  shortly  afterward  and  found  that  it  had 
first  struck  the  ground  more  than  80  feet  to  the  southwest  of 
the  place  where  it  was  found,  making  a  slight  indentation  and 
bounding  thence  to  the  place  where  it  finally  came  to  rest  It 
was  a  fragment  and  showed  a  secondary  coating  of  rather  more 
than  average  thickness. 

The  other  meteoric  stones  were  not  found  until  after  the 
melting  of  the  snow  in  the  latter  part  of  March.  It  is  doubtless 
owing  to  the  frozen  condition  of  the  ground  and  the  low  angle 
of  descent  that  only  a  few  of  the  larger  pieces  made  any  indent- 
ation in  the  earth,  and  we  may  therefore  suppose  that  a  much 
lai^er  proportion  of  this  meteor-fall  has  been  secured  than  is 
usual 

The  velocity  with  which  the  meteor  moved  cannot  be  satis- 
fectorily  stated.  The  maximum  velocity,  according  to  the  data 
in  my  possession,  would  be  about  ten  miles  per  second ;  the 
minimum  about  three  miles.  The  most  probaole  value  for  the 
last  sixty  or  seventy  miles  of  its  course  is  from  six  to  seven 
miles  per  second.  This  estimate  was  furnished  by  Mr.  Christie, 
of  Amana,  who  happened  to  be  walking  rapidly  at  the  time  the 
meteor  appeared,  and  continued  for  a  distance  of  fourteen  paces, 
when  having  passed  the  corner  of  a  building  that  threatened  to 
obstruct  his  view,  he  stopped,  and  watched  the  meteor  until  it 
disappeared,  and  gave  his  estimate  of  the  whole  time  at  ten  to 
twelve  seconds ;  and  as  he  saw  it  through  sixty  or  seventy  miles 
of  its  path,  the  resulting  velocity  would  be  aa  n\io\e  ^Xa^^fti, 

Jawm  Stalto  UDivmnty,  Aug,  4th,  1876. 
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Abt.  L.—  Brief  CvninhuUons  la  Zoology  from  the  Museum  of 
YaU  Chllf^.'  No.  XXXVI.— On  the  Post-pUocene  fo^sili  nj 
Sankoti/  Head,  Nantucket  Island;  by  A,  E.  Vkrhill  ;  with 
a  itoie  on  the  Geology;  by  S.  H.  ScuDDER, 

An  account  of  the  beds  at  Sankotv  Head,  with  a  liat  of  the 
fosailfi  obtained,  was  publiahed  by  Messrs.  Desor  and  Cabot  in 
1849,*  and  most  of  our  knowledge  of  the  locality  lias  hitherto 
been  derived  from  their  description. 

During  the  past  summer  the  headquarters  of  the  U.  S.  Kah 
Commisaiou  were  at  Wood's  Hole,  Masa,  where  an  excellent 
and  permanent  biological  station  has  been  established  under  its 
auspicea.  In  connection  with  the  investigation  of  the  marine 
invertebrates  it  was  considered  desirable  to  examine  the  fos- 
ailiferoua  deposits  to  ascertain  the  facts  in  regard  tt>  the  former 
distribution  of  the  species,  and  the  physical  changes  that  have 
occurred  on  our  coast  Accordingly  one  of  our  dredging 
mrtiea,  coosiating  of  Prof,  A.  Hyatt,  Mr.  Sanderson  Smith,  Mr. 
U.  H.  Merriam,  and  others,  visited  the  locality,  while  on  one  of 
the  excursions  to  Nantucket  Shoals,  and  made  a  collection 
of  the  fossils.  Later  Mr.  S.  H.  Scudder,  of  Cambridge,  Ma^, 
with  the  kind  cooperation  of  Mr.  W.  J.  Fla^,  made  an  excava- 
tion into  the  cliff,  so  as  to  expose  the  fosauiferoua  beds  more 
fully,  and  Mr,  Richard  Rathbnm  visited  the  locality,  and  made 
for  tin-  Coiniai.-i.iun,  a  l;nw  and  verv  valuul>k-  ci.lleclion  oC  tLe 
fossils,  in  whicii  the  specimens  fram  the  lower  and  upper  beds 
were  kept  distinct.  Some  of  our  most  interesting  result*  have 
been  due  wholly  to  the  care  with  which  he  made  and  labelled  this 
collection.  From  it  we  learn  that  the  two  layers,  though  only  a 
few  inches  apart,  contain  very  different  assemblages  of  fossils 
and  were  deposited  under  quite  dilferent  circumstances;  the 
lower  bed  contains  only  such  southern  species  as  now  inhabit 
the  warm  quiet  watei-s  of  sheltered  bays  on  the  southern  coasts 
of  New  Enghiud  and  farther  south ;  while  the  upper  bed  cod- 
taiuM  many  northern  species,  many  of  them  fragmentary  and 
beach-worn,  and  all  of  them,  with  one  uuimportant  exception. 
the  same  species  tluit  arc  now  found  cast  upon  the  outer 
beaches  of  Nantucket  and  Cape  Cod  by  storms,  and  living  in 
the  colder  outer  waters,  oil"  the  same  coasts. 

In  the  list  publisiied  by  Desor  and  Cabot  seventeen  species 
were  enumerated,  ati<l  those  from  the  different  beds  were  not 
kept  seiKirate.  In  our  collections  there  are  about  sixtj-  species, 
•  Quarterly  Journal  ot  thp  Oobeicnl  Soeietv  of  London,  vol.  v,  p.  340,  Feb., 
1S49.  .\n  iiUslrii.-t  of  111.'  :irtii'l,>  li;ys  been  prin'U'.i  by  Dr  Packard  In  the  Memoirs 
of  Oio  Bosloii  &>(■.  of  Nat.  History,  vol.  i.  p.  2S2,  l!<66.  See  also  Proc  Boston 
Soc.  Sat.  Iliit.,  vol.  iii,  p,  13,  ttud  l\i\a  JovitmI,  II,  iW,  GO. 
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learlj  all  of  which  can  now  be  assigned  to  their  actual  posi- 
ions  in  the  strata. 

Mr.  Scudder  made  a  study  of  the  stratification,  and  as  his 
>bservations  do  not  agree  perfectly  with  the  account  given  by 
)esor  and  Cabot,  he  has  kindly  furnished  the  following  descrip- 
ion  of  the  locality.  The  most  important  point  from  which  it 
liflFers  from  the  former  one  is  his  conclusion  that  the  fossilifer- 
)us  beds  are  conformable  to  the  strata  of  sandy  clay,  forming 
he  base  of  the  cliflF.  Mr.  Desor  stated  that  they  are  uncon- 
brmable,  and  referred  the  clays  to  the  Miocene  Tertiary,  like 
.hose  of  Martha's  Vineyard. 

ffote  on  the  Post-pliocene  Strata  of  Sankoty  Head;  by  S.  H. 

SCUDDBB. 

**  The  sands  and  gravels  forming  the  bluff  at  Sankoty  Head, 
N^antucket,  rest  at  base  upon  a  thick  bed  of  light  brown  sandy 
slay  of  uncertain  thickness,  but  extending  upward  to  about 
iwenty  feet  above  the  sea-level.  As  the  beds  which  rest  upon  it 
lip  to  the  southwest,  and  as  the  anchor  brings  up  clay  from 
Sankoty  Head  eastward  for  half  a  mile,  this  clay  bed  is  probably 
>f  great  thickness. 

The  brown  clay  is  overlaid  by  four  feet  of  gravel  and  coarse 
land,  the  coarser  parts  mostly  confined  to  three  or  four  inches  of 
the  uppermost  levels ;  the  upper  bed  is  more  or  less  ferruginous 
md  hardens  on  exposure  into  a  rather  compact  conglomerate.  To 
this  stratum  must  doubtless  be  referred  a  single  specimen  of  a 
bivalve  (probably  a  Mactra),  with  valves  half  open,  picked  up  on 
the  bluff,  imbedded  in  a  gravel  conglomerate,  and  like  it  strongly 
impregnated  with  iron.  The  gravel  is  followed  by  about  four 
feet  of  sands,  subdivisible  into  separate  beds,  viz :  at  base,  an 
nch  or  two  of  a  very  fine  loose  white  sand,  followed  by  nearly 
two  feet  and  a  half  of  a  little  less  fine,  <;losely  packed,  white  sand, 
s^ith  irregular  ferruginous  streaks  through  its  mass  ;  this  is 
covered  by  nine  inches  of  a  coarse  beach  sand,  with  a  still  coarser 
sand  in  pockets ;  and  this  again  by  nine  inches  of  a  very  fine 
ivhite  sand.  Above  this  comes  a  foot  of  ferruginous  sand  closely 
packed  with  masses  of  tough  blue  clay,  much  exceeding  the  sand 
in  bulk,  and  forming  the  floor  of  the  fossiliferous  beds. 

These  consist  first,  at  base,  of  twenty-two  inches  of  coarse  sand 
in  which  the  oyster,  quohog,  and  common  clam  are  the  prevailing 
forms,  the  first  predominatmg  to  such  a  degree  as  to  make  the 
name  of  oyster-bed  the  most  appropriate.  This  merges  into  a 
serpula-bed,  about  twenty-eight  inches  in  thickness,  made  up 
Almost  altogether  of  large  masses  of  serpula,  packed  in  sand  and 
idmost  wholly  devoid  of  other  fossils.  The  bed  of  worn  shells 
superimposed  on  this  is  about  twenty-two  inches  in  thickness  and 
closely  resembles  coquina^  except  in  the  entire  want  of  adhe- 
sion between  the  fragments. 

This  bed  is  followed  by  about  ten  feet  of  fine  white  thinly 
bedded  sand,  and  this  hj  the  stratified  drift  oi  ^3[i^  V^^tA^  V^  ^ 
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depth,  as  eHtimBt«d  by  Desor  and  Cabot,  of  forty-two  feet;  the 
foot  of  peat  inentioiien  hy  them  is  wanting  at  this  exact  locality, 
(tbougii  present  a  few  bunared  feet  farther  south,)  leavliig  the  drift 
covered  by  five  or  six  feet  of  dunu-sand,  more  or  lesa  iDt«nnii«l 
with  loam  below. 

On  following  the  bed  of  broken  ahells  along  the  face  of  the  cliff 
it  was  found  to  thin  out  to  about  a  foot  in  thickness  twenty-five 
feet  on  either  side  of  the  most  prominent  point,  where  the  sectioo 
was  made,*  and  which  has  doubtless  been  longer  protected  than 
the  other  parts  of  the  bluff  by  the  former  presence  of  a  great  raws  ' 
of  clay  next  the  water's  edge,  called  "Antony's  Nose  ;  beyond 
these  twenty-five  feet,  the  bed  of  broken  shells  becomes  more  or 
leas  obaoared  by  an  admixture  of  sand,  gravel  and  serpula,  and 
is  entirely  lost  at  forty  feet  distance  on  either  side. 

The  strata,  from  the  lowermost  clay  to  tbe  bed  of  worn  sheUa, 
all  dip  to  the  southwest.  The  uppermost  beds  incline  along  the 
face  of  the  cliff  three  (3)  degrees  to  the  south,  while  the  in clinatioo 
to  the  west  (along  the  section  dug  out  of  the  cliff)  is  eleven  (11) 
degrees,  making  a  dip  of  nine  (9)  degrees  to  the  southwest.  All 
the  beds  below  this  also  incline  eleven  (II)  degrees  to  the  west, 
but  the  inclination  of  their  face  toward  the  south  increased 
gradually  in  passing  downward,  until  that  of  the  upper  edge  of 
the  lower  clay  reaches  eleven  (11)  degrees,  making  a  southwesterly 
dip  of  this  bed  seventeen(17)degrees  to  the  southwest.  There  is  do 
evidenoe  of  any  thinning  out  otthe  gravel-bed,  as  stated  by  Dcmt 
and  Oabot,  nor  of  any  luioonf  orm&bmty  between  thie  bed  and  the 
underlying  clays ;  but,  on  the  contrary,  every  appearance  that  the 
latter  lu'loug  to  the  snmc  coiitinunuw  Ncries  iis  the  fnnncr. 

It  is  worthy  of  uote  that  the  fossils  of  this  locality  lie  al'ove  the 
clays,  iusteaii  of  in  the  clays,  as  in  most  of  the  New  Knglaud 
localities  of  post-pliocene  marine  shells." 

Mr.  Rathburn  informs  me  that  in  the  lower  shell-bed  the 
shells  are  extremely'  abundant  and  mostly  entire,  but  generally 
break  in  pieces  when  the  matrix  is  removed,  and  that  when 
first  taken  out  they  appear  to  be  soft,  hut  harden  on  exposure 
to  the  air.  The  matnx  ia  a  coarse  yellowish  lerniginous  sand 
with  small  pebbles,  and  tbe  shells  have  a  rusty  stain.  None  of 
the  specimens  give  any  evidence  of  having  been  worn  by  the 
waves,  and  many  of  the  most  delicate,  like  Viimingia  tt-Uinoide.\ 
.dn^fu/usteHfj',  etc.,  are  entire,  and  sometimes  have  tbe  valves  still 
united.  This  is  the  ca.se,  also,  with  some  of  the  oysters.  A 
large  proportion  of  tbe  quobog-elams  {Veiius  jnercejian'a)  are 
broken  into  angular  fragments  with  sharp  edges  and  angles.  I 
have  ascertained  bv  an  examination  of  large  numbers  of  speci- 
mens, both  entire  and  broken,  that  the  breaking  is  due  whoJlj 
to  lines  of  fracture  developed  in  the  shell  by  drying  or  weath- 


make  a  louch  more  thorough  ei'^AoTeboTi  ^han  «i\^^  M\kQr)i\«A  b^ve  been  possible. 
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(ring,  just  as  similar  shells  often  crack  into  angular  fragments 
n  the  dry  heated  air  of  our  museums.  Many  of  the  entire 
ipecimens  of  the  fossil  quohogs,  etc.,  show  such  fractures  ex- 
ending  in  different  directions  across  the  shell,  so  that  they  are 
•eady  to  break  up  into  several  angular  fragments  under  the 
east  strain,  or  even  by  a  change  in  the  moisture  or  tempera- 
;ura  This  condition  of  fossil  shells  is  a  very  frequent  one  in 
)ther  localities,  and  will  account  for  very  many  cases  where  the 
ihells  are  found  broken  into  angular  fragments  in  rocks  of 
>tber  periods.  It  is  evident,  both  from  the  condition  of  the 
ihells  m  the  lower  bed  and  from  the  peculiar  assemblage  of 
southern  species,  that  it  was  deposited  in  the  very  quiet  waters 
jf  a  sandy  sheltered  bay,  entirely  protected  from  the  action  of 
the  oceanic  waves.  The  assemblage  of  species  is  similar  to 
that  now  living  in  the  protected  bays  of  Southern  New  England 
It  the  depth  of  8  to  5  fathoms.*  The  quohog-clam,  oyster, 
Modiola  hamaius^  Cumingia  tellinoides,  Area  transversa,  Urosal- 
Ttnx  dnerea,  and  the  three  species  of  Crepidula  are  the  most 
ibandant  and  characteristic  snells. 

The  Serpula  bed  consists  mainly  of  convoluted  masses  of  the 
;abes  of  Serpula  dianthiis  V.,  mixed  more  or  less  with  sand,  but 
snthout  many  other  fossils.  This  Serpuh  is  still  abundant  all 
dong  the  coasts  of  Southern  New  England,  and  southward  to 
the  Carolinas,  in  all  sheltered  bays  and  harbors  where  the 
skater  is  not  brackish,  from  low-water  to  8  fathoms  or  more, 
[t  is  often  particularly  abundant  on  oyster-beds,  and  in  such 
ocalities  often  completely  overgrows  the  shells,  if  neglected  for 
i  year  or  two. 

The  upper  shell-bed,  according  to  Mr.  Eathbum,  consists 
ilmost  wholly  of  broken  shells,  with  a  little  quartzose  sand, 
¥hich  is  light  colored,  and  not  at  all  ferruginous  so  that  the 
ihells  from  this  bed  are  not  stained  rusty  yellow  by  the 
)xide  of  iron,  like  those  of  the  lower  one.  Many  of  the  frag- 
nents  are  distinctly  water-worn  and  rounded,  and  most  of  them 
aave  the  appearance  of  those  shells  thrown  on  the  outer  beaches 
ay  the  surf,  or  of  the  dead  shells  often  dredged  up  in  large 
quantities  on  sandy  bottoms  in  shallow  waters  near  the  shore, 
)r  in  the  vicinity  of  sand-shoals,  where  the  waves  break  during 
{torma  The  abundance  of  northern  forms,  such  as  Buccinum 
mdatuTn,  Ceronia  arctata,  Astarie  casianea,  Cyclocardia  borealts, 
Mya  truncataj  Balamis  porcatus^  etc.,  shows  that  the  bed  was 

*  That  the  depth  could  not  have  been  less  than  3  fathoms  is  probable  because 
ho&b  species  that  abundaDtly  inhabit  the  eel-g^ass  {Zo8tera\  which  grows  in  shel- 
;«red  localities  at  all  depths  down  to  about  2^  fathoms,  are  either  rare  or  entirely 
ibeent,  viz.  Bittium  nigrwny  Astyris  lunata^  Triforis  nigrocincta,  Lacuna  vincta^ 
UUorifta  rudia,  Pecten  irradians,  etc.  That  the  depth  was  probably  not  above  5 
or  6  fti^ioma,  I  infer  because  the  quohog  and  oysleT,  allien  qA\Ax^«x^  «K\^<ekTsi 
found  in  anj  abundaoioe  below  5  fathoms. 
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deposited  by  the  cold  waters  of  the  outer  coast,  and  their  waUr 
worn  condition  proves  tliat  the  deposit  was  made  in  verv"  filial- 
low  water  near  the  shore,  or  near  sand-shoals,  swept  by  the 
waves.  Such  deposits  may  be  made  at  any  depth  less  than 
about  12  fathoms,  but  are  more  commouly  made  in  2  to  8 
fathoms,  on  our  coast 

Thislocalityshows,  therefore,  that  although  importaat  changes 
in  the  distribution  of  the  land  and  water,  as  well  as  in  the  level 
of  the  land,  must  have  occurred  in  this  region  during  the  time 
when  these  strata  were  being  deposited,  and  subseqently,  the 
temperature  of  the  waters  must  nave  been  nearly  the  same 
then  as  it  is  now.  and  that  there  must  have  been,  at  that 
time,  the  same  contrast  that  now  exists*  between  the  coldness 
of  the  waters  on  the  outer  shores  and  the  heat  of  the  ehelterad 
bays  and  harbors.  The  fossils  of  the  lower  bed  indicate,  for  the 
water,  a  summer  temperature  of  70°  to  75°  F.,  while  those  of 
the  upper  bed  correspond  to  a  temparature  of  65°  to  60°,  thui 
showing  plainly  the  influence  of  the  Arctic  current  along  the 
coast.  All  the  species  still  inhabit  the  waters  of  Southern  New 
England,  except  Diodora  Noachina  found  in  the  upper  bed,  bnt 
this  occurs  in  Massachusetts  Bay,  and  will  probably  be  found 
hereafter  in  the  deeper  channels  among  the  Nantucket  Shoala, 
where  we  found  this  year  many  northern  species  that  had  not 

*T1h  lutura  of  dia  ohugM  that  esoMd  the  altantion  of  Um  tenqMmtnn  Hd 
dUEerenoc  of  ths  life  indlcnted  by  these  two  beds  of  foBiil«  wOl  be  disousasd  dW' ' 
whore  mnre  fiilly.  Tt  nmy  hp  ivL'll,  tiowever,  to  Kfalo  that  mj  concluaioQ  is  thai 
when  llie  lower  "lidl-lied  aiiii  ai-rpula-hi'd  iv<.>re  forniinj;.  a  sh.illoiv  hay  eiisted  »t 
this  place,  from  w&iefi  the  outer  waters  were  excluded,  either  bj  an  islaDd  to  the 
eaatward  at  the  aito  of  Kaatucket,  or  eliw  by  a  southward  prolongstioii  of  Gape 
Cod.  The  eitenaivG  aubmei^cd  flhoals  Eouth  of  Ciipe  Cod  and  east  aud  aoutbeut 
of  Kantiirkct  may  t«  the  rcnmiinltt  uf  eiich  lands.  Some  of  these  shoale  ore  now 
covered  with  utoneB  and  rocks  (jirobalily  drift  boulders).  Before  the  deposition  of 
the  upper  bed  Home  portion  of  the  dry  laud  eastward  of  the  locality  must  hsve  bnn 
submerged  by  suhsidcuce,  or  el.ie  n-a.shed  away  l>y  the  encroachmeDt  of  the  mi 
(the  latter  moat  probably,  to  jud)^  from  the  nature  of  the  fossils),  thus  allowing 
the  cold  outer  waters  to  occupy  tlie  bay,  and  the  Atlantic  surf  to  fill  it  with  broken 
shells  aud  bench  sand.  The  protecting  land  must  bare  been  at  least  60  feet  higher, 
io  its  lowest  parts,  than  the  prcscot  level  of  the  sea.  As  tlie  shoals  east  of  Nan- 
tucket have  now  several  fathoma  of  water  over  them  a  vast  amount  of  denudation 
must  have  taken  place  since  that  time.  This  is  also  fhowD  by  the  great  thickness 
of  the  strata  of  sand  and  gravel  re.iultiug  froiu  that  deuudation,  and  still  remaining 
above  the  fossiliforouH  beds,  ami  doubtless  these  strata  have  tliemselves  also  suf- 
fered great  denudation  during  the  period  of  their  emergence  from  the  sea,  and 
Bubsoquentiy,  The  partiul  destruction  of  islands  formerly  eiistiog  in  the  region 
of  Nantucket  Shoals  would  also  result  in  partially  fiUiag  the  channels  and  deeper 
depressions  between  them,  the  lioal  result  of  surf-action  being  a  levelling  one,  and 
this  would  have  l>een  thf  case  both  during  the  period  of  auliuiergence,  and  Bub«- 
quently  during  that  of  emergence,  but  during  the  period  of  greatest  depreedon 
(100  feet  or  more  below  the  present  level)  £ere  would  have  been  comparatlrelj 
little  denudation  of  the  deeply  submerged  islands,  but  there  may  have  been  islaiiilj 
high  enough  to  have  been  out  of  water  even  theo,  wliidi  have  since  disappeuod 
by  denudation.  The  same  reasoning  will  also  apply  to  St.  George's  Bank  and  [In 
great  shoals  adjacent,  all  of  which  are  probably  islands  which  have  beeo  worn 
down  by  the  waves  below  the  level  of  the  sea. 
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•evioualy  been  found  south  of  Cape  Cod.  Modiola  hamatus^ 
hich  occurs  in  considerable  numbers  in  the  lower  bed,  is  a 
^Qthern  shell,  common  in  the  Gulf  of  Mexico,  and  on  the 
mthem  coast  as  far  north  as  Virginia,  but  occurring  on  the 
mthem  coast  of  New  England,  only  locally,  in  harbors,  etc., 
id  generally  on  beds  of  oysters  that  have  been  transplanted 
om  farther  south.  For  this  reason  it  has  been  generally  sup- 
>sed  that  it  is  not  indigenous  but  has  in  all  cases  been  intro- 
iced  with  the  oysters.  However  this  may  be  now,  it  is  evi- 
jnt  that  it  was  a  native  species  in  Post-pliocene  times. 

The  only  species  that  shows  any  noteworthy  variation,  when 
)mpared  with  the  modern  shells  from  the  same  region,  is  the 
iionog  ( Venus  mercenaria).  Most  of  the  specimens  of  this  spe- 
cs diifer  considerably,  in  the  rounder  form,  thicker  shell,  and 
I  the  greater  development  of  the  concentric  ridges,  from  the 
■dinary  auohog-clams  seen  in  our  markets.  In  a  lot  of  large 
lells  of  tnis  species  obtained  from  a  fisherman  at  Nantucket, 
lis  season,  there  are  many  that  are  equally  massive  and  have 
le  same  rounded  form,  and  although  the  concentric  sculp- 
ire  is  not  so  strongly  developed  as  in  many  of  the  fos- 
I  shells,  there  is  a  decided  approach  toward  them  in  this 
spect  also.  These  living  Nantucket  quohogs  certainly  re- 
mble  the  fossil  ones  more  closely  than  do  those  from  any 
her  locality  known  to  me.  But  among  the  fossil  specimens 
s  also  among  the  recent  ones  from  Nantucket)  there  are  some 
►ecimens  that  are  as  smooth,  thin  and  elongated  as  the  ordi- 
iry  variety  found  in  our  harbors;  and  intermediate  specimens 
ao  occur,  so  there  is  no  reason  to  suppose  that  the  variation  in 
e  fossil  shells  was  anything  more  than  a  local  variation,  such 

often  occurs  in  many  species  at  the  present  time.  Never- 
eless  it  may  be  convenient  to  designate  such  special  condi- 
>n8  of  a  species  by  a  particular  variety-name.  The  general 
►aence  of  such  variations  in  the  Post-pliocene  shells  of  the 
BW  England  coast,  as  compared  with  those  now  living  upon 

is  certainly  very  remarkable,  considering  their  great  anti- 
lity  and  the  many  important  changes  that  have  since  taken 
ace  in  the  physical  conditions  of  the  land  and  water.  Such 
stances  give  us  the  best  evidence  in  regard  to  the  constancy 
d  stability  of  true  specific  characters,  even  when  apparently 

little  or  no  importance  in  the  economy  of  the  animal  itself. 

IJist  of  Species  from  the  lower  Shell-bed, 

The  names  of  the  species  are  those  used  in  the  Report  on  the 

vertebrata  of  Southern  New  England,  by  the  author  and 

ro£   S.   L   Smith,  in  1st  Report  of  the  United  States  Coni- 

issioner  of  Fish  and  Fisheries,  1874. 

\x.  JocTB.  Sol— Thibd  Sbbebs,  Vol.  X,  No.  50.— Nov.,  1875. 
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In  ench  case  the  relative  abundance  is  indicated.  I  hayj 
abo  added  the  present  distribution  on  the  American  coast,  ini 
general  way,  as  well  as  a  few  notes  on  the  geological  distribn- 
tion  of  each  species.  Fuller  information  on  the  distribution  of 
the  species  has  been  given  in  the  Report  referred  to. 

Mollusc*. 

Tritia  frimUala  Adams.     Common. 

Florida  to  Gulf  of  Sl  Lawrence:  low-water  to  40  fatLoma 
Fossil  in  the  Post-pliocene  of  Point  Shirley,  Gardiner's  I.,  Vi^ 
giuia  and  southward  ;  in  the  Miocene  of  Maryland.  South  Caw 
lina,  etc. 

Ilyanmsa  obsokia  Stimpson.     Comroon. 

Florida  and  Gulf  of  Mexico  to  Southern  Maine;  local  tDtbe 
southern  part  of  the  Gulf  of  St.  Lawrence ;  littoral  to  S 
tatiioms.  Fossil  in  the  Post-pliocene  of  Point  Shirley,  Virgini*. 
South  Carolina,  etc. 

Urosalpinx  cineim  Stimpson.     Common. 

Tampa  Bay  and  Eastern  Florida  to  Massachusetts  Bay,  &qJ 
local  farther  north  to  Gulf  of  St  Lawrence;  littoral 'to  10 
lathoms.  Post-pliocene  fossil  at  Point  Shirley,  Gardiner's  L, 
Virginia  and  southward  ;  in  the  Miocene  of  Maryland- 

£uplewa  cuudata  Adams.     One  fine  specimen. 

Gulf  of  Mexico  and  Eastern  Flori<ia  to  Cape  Cod ;  low- 
water  to  8  fathoms.  In  the  Post-pliocene  from  Vireinia  to 
Fluriibi;   Mio,->.-iie<>rM;uTl:ni(liind  ^.nitli  Cai-,)li,Ki. 

Aslyns  lunalu  UiiU,     Onu  suecimoii. 

Alabama  and  Florida  to  Massac hu set ta  Bay ;  low-water  to 
14  fathoms.  Fossil  in  the  Post-pliocene  of  Gardiner's  I.  aud 
Suiitli  Ciiruliiiii. 

<;.!t':,.-i   ..-.  '/<■-'.•((/)■  Verrill.     Four  specimens. 

i     I         .    I  ID  Massachusetts  Bay;  two  to  10  fathoms, 

i     .    -     ■  'I'll  Lamarck.     Abundaul. 

(_iaj  ~y.  \[v..iv>i  to  Southern  Maine,  and  local  in  the  southern 
part  ol'  the  Gulf  uf  St.  Lawrence;  low-water  to  15  fatLoms 
Post-plioceue  fossil  at  Gardiner's  L,  South  Carolina.  e\c.;  and 
Mitwene  in  Maryland  and  South  Carolina, 

Cnpidula  plana  Say.     Common. 

Distribution  same  as  the  preceding,  from  which,  however,  il 
i*  very  distinct 

Crepidula  convexa  Say.     Not  comniou. 

Distribution  like  the  two  preceding,  from  both  of  which  it  ii 
perfoctly  di^itinct  (although  confounded  with  C.  furnicatu  bv 
fryou  and  others).  Fosail  in  the  Post-pliocene  of  Virginia  iinJ 
South  Carolina. 

Odoslomia  trifida  Gould.     Common. 

New  Jersey  to  Massachusetts  Bay;  low-water  to  5  fathoms. 
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Odoskmiia  impressa  Stimpson.     Common. 

South  Carolina  to  Vineyard  Sound ;  low-water  to  5  fathoms. 

TkirboniUa  interrupta  Adama     Several  specimens. 

South  Carolina  to  Cape  Cod ;  local  farther  north  to  the 
•louthem  part  of  the  Gulf  of  St.  Lawrence,  near  Prince  Ed- 
wards' Island ;  low-water  to  15  fathoms.  Post-pliocene  fossil 
ftt  Gardiner's  L  and  in  S  Carolina. 

Saxkava  arctica  Deshajes.     Bare  and  smalL 

Arctic  Ocean  to  Georgia,  local  and  rare  south  of  Long 
Island ;  low-water  to  60  fethoms.  Fossil  in  the  Post-pliocene 
of  Maine  and  everywhere  northward. 

Jfya  arenaria  Linnd     Abundant 

Arctic  Ocean  (lat  78°  N.)  to  South  Carolina;  low-water 
to  40  fathoms.  Post-pliocene  fossil  from  South  Carolina  and 
Vimnia  to  Greenland  and  Northern  Europa 

Uurbula  coniracta  Say.     One  valve. 

Florida  to  Cape  Coa 

Ensatella  Americana  VerrilL     Common. 

Ijabrador  to  Florida;  low-water  to  25  fathoms.  Fossil  in 
the  Post-pliocene  of  Portland,  Me.,  Point  Shirley,  Gardiner's 
I.,  Virginia  and  South  Carolina;  Miocene  of  Maryland,  etc. 

Angulus  lener  Adams.     Several  specimens. 

Florida  to  Gulf  of  St.  Lawrence ;  low-water  to  12  fathoms. 

Cumlngvi  (ellinoides  Conrad.     Common. 

Florida  to  Cape  Cod ;  three  to  12  fathoms.  In  the  Post- 
pliocene  and  Miocene  of  South  Carolina,  etc. 

Petricofa  pholadiformis  Lamarck.     Rare. 

Gulf  of  Mexico  to  Massachusetts  Bay;  local  in  Casco  Bay 
smd  southern  part  of  the  Gulf  of  St  Lawrence ;  low-water  to 
^  fathoms.  In  the  Post-pliocene  and  Pliocene  from  Florida  to 
Virginia. 

Vt-ntis  mercenaria  Linn&  The  variety  abundant ;  a  nearly 
typical  form  not  uncommon. 

*  Florida  to  Massachusetts  Bay ;  local  on  the  southwestern 
X)ast  of  Maine  and  southern  shores  of  the  Gulf  of  St  Lawrence 
and  Bay  of  Chaleur;  low-water  to  8  fathoma  In  the  Post- 
pliocene  of  Point  Shirley,  Gardiner's  L,  Virginia,  Florida ; 
Miocene  fmm  Maryland  to  South  Carolina. 

Var.  aniiqua  VerrilL  By  this  name  I  propose  to  designate 
the  unusually  massive  and  strongly  sculptured  varietv  to  which 
most  of  the  fossil  shells  belong,  and  which  has  been  already  dis- 
cussed on  a  previous  page. 

The  shell  is  rather  obtusely  rounded  posteriorly,  and  is 
thickly  covered  with  prominent  concentric  lamelliform  ridges, 
which  mostly  extend  entirely  across  the  shell,  but  are  often  re- 
flexed,  appressed  and  more  or  less  confluent  over  the  middle 
region,  wnere  the  ordinary  variety  is  nearly  smooth  (except 
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when  young).  The  violet  color  can  slill  be  traced  in  some 
specimens  entirely  arouud  the  inner  margin,  as  in  many  reoeul 
Nantucket  examples. 

ToUenia  gemvm  Perkins.     Few  specimens  obtained. 

South  Carolina  to  Labrador;  low-water  to  4  fathoms. 

Oouldia  mactracea  Gould.     One  specimen. 

Florida  to  Cape  Cod  ;  3  to  16  fathoms. 

Scapharca  transversa  Adama     Very  abundant  and  liirge; 

Florida  to  Cape  Cod  ;  low-water  to  15  fathoms.  In  the  Post- 
pliocene  of  Cape  Cod,  Gardiner's  I.,  Virginia,  South  Carolina; 
Miocene  of  Virginia  and  North  Carolina. 

MytUua  edulia  Linn6.     Common. 

Circumpolar;  Arctic  Ocean  to  North  Carolina;  littoral  1" 
50  fathoms.  In  the  Post-pliocene  from  Florida  to  Greenlanii 
and  Northern  Europe. 

Modiola  hamatus  Verrill.     Common. 

Gulf  of  Mexico  to  Long  Island  Sound  and  Naragansett  Bav: 
littoral. 

Orcnelh  glnnd\ila  Adams.     Few  specimens  obtained, 

Labrador  to  Long  Island ;  5  to  60  fathoms.  In  the  Posi- 
pliocene  of  Montred. 

Anomia  glahrn  Verriil. 

Florida  to  Cape  Cod  ;  and  locally  farther  north  to  Nova 
Scotia ;  littoral  to  2<t  fathoms.  In  the  Post-pliocene  and  Plio- 
cene of  South  Carolina. 

Ostrsa  Virgini'ai'a  Lister.     Abundant  and  wcll-prown. 

Gulf  of  Mexico  to  Cape  Cod,  und  locally  farther  iiorlli.  M 
Diiniariscotta,  Me.,  and  in  the  southern  part  of  the  Gulf  nf  St. 
Lawrence ;  low-water  to  5  fatlioms.  In  the  Post-pliiK'cne  of 
Point  Shirley,  Gardiner's  I.,  Soutii  Carolina,  etc.  Both  tbe 
short,  rounded  specimens  and  the  much  elongated  and  narrow 
forms  occur,  as  well  as  all  the  intfrmediate  states,  jusi  a.s  in 
many  modern  oyster-beds,  showing  that  in  Post- pliocene  times 
the  same  kind  of  individu.il  variations  prevailed   that  have 

Cerplexed  many  modern  sj'stematists,  but  they  have  not  yet 
econie  specitic,  nor  even  definite  varietal  characlers. 
Betozda. 
IlippoOwa  vaTwb'lis  V.  {Escharelta  variabilis  Verrill.  in  Ke[X)rt 
on  Invert.)     Common  on  Serpula,  etc. 

Florida  In  Massachusetts  Bay  ;  low-water  to  twenty  fatlioms 
Bift'tslra  tenuix  Y .  ^feinbranipora  tenuis  (Desor) ;    Verrill,  in 
Report  on  Invert.)     Common  on  shells. 
Delaware  to  Ma,ssachu setts  Bay :  low-water  to  15  fathoms. 
Membranipora  calenularia  Smitt.     Common  on  shell.s. 
Arctic   Ocean    to   Long    Island    Sound;    low-water    to  50 
fathoms ;  northern  Europe. 
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Crustacea;  Annelida;  Pobifbba. 

Panopeusj  sp.     Several  claws  were  found. 

Eupagurus  poUicaris  Stiinpson.  A  claw,  probably  from  this 
bed,  is  recorded  bv  Desor. 

Florida  to  Massachusetts ;  2  to  16  fathoms. 

Balanus  eburneus  Gould.     Common. 

West  Indies  to  Massachusetts  Bay  ;  littoral  to  3  fathoms. 

Balanus  crenatus  Brugui^ra     Common. 

West  Indies  to  the  Arctic  Ocean  ;  3  to  15  fathoms. 

Serpula  dtanthus  Verrill.     Very  abundant. 

No»1;h  Carolina  to  Cape  Cod  ;  low-water  to  15  fathoms. 

Cliona  sulphurea  Verrill.  The  excavations  are  abundant  in 
ovster  shells. 

Florida  to  Massachusetts  Bay ;  1  to  15  fathoms. 

Xfist  of  Species  found  only  in  the  upper  SheU-bed,* 

Buccinum  undatum  Linnd     Common. 

Arctic  Ocean  to  New  Jersey;  northern  coasts  of  Europe; 
low-water  to  100  fathoms.  In  the  Pos^pliocene,  Maine  to 
Labrador  and  Northern  Europa 

Xeptunea  curia  Verrill.     Several  specimens,  one  of  large  siza 

Labrador  to  Massachusetts  Bay,  and  in  deep  water  farther 
south,  to  Long  Island. 

Lunatia  heros  Adams.     Common,  but  badly  broken. 

Georgia  to  Gulf  of  St.  Lawrence ;  low-water  to  40  fathoms. 
Post-pliocene,  Canada,  S.  Carolina;  Pliocene,  S.  Carolina; 
Miocene,  Maryland  to  S.  Carolina. 

Var.  Iriseriaia,     One  specimen  occurred. 

Neverita  dupltcata  Stimpson.     One  broken  specimen. 

Yucatan  to  Massachusetts  Bay ;  low-water  to  10  fathoms. 
Post-pliocene,  Virginia  to  Florida;  Pliocene,  S.  Carolina; 
Miocene,  Maryland  to  S.  Carolina, 

Orucibuium  stnaium  Adams.     One  large  specimen. 

New  Jersey  to  Bay  of  Fundy ;  low-water  to  40  fathoms. 

Scalaria  Grcstilandica  Perry.  Recorded  by  Desor,  and  doubt- 
less from  this  bed. 

Arctic  Ocean  to  Block  Island;  10  to  109  fathoms;  Northern 
Europe.     Fossil  in  Post-pliocene  of  Northern  Europe. 

Diodora  noachina  Gray.     Two  good  specimens. 

Arctic  Ocean  to  Cape  Cod ;  8  to  70  fathoms ;  northern  Europe. 

Mya  truncata  Linnd     Several  large  specimens. 

Arctic  Ocean  to  Nantucket  Shoals ;  low-water  to  10  fathoms ; 
northern  Europe.     In  the  Post-pliocene,  Maine  to  Labrador. 

Thracia  truncata  Mighels  and  Adams.  A  few  valves,  special 
bed  not  indicated. 

Greenland  to  Long  Island  ;  10  to  60  fathoms. 

*  A  TalYB  of  SaoBieava  Noroegica  was  found  after  this  list  was  put  in  typ 
Arctic  Ocean  to  Maaaachnsetts  Bay. 
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didiophora  IrUiveata  Carpenter,     One  valve. 

Florida  to  Gulf  of  St  Lawrence;  low-water  to  80  fathoRii;. 

Mucoma  Jragilis  Adams,  var./tisca  (Say).     A  few  valves. 

Greenland  to  Georgia ;  littoral  to  6  fothoms.  In  Post- 
pliocene  from  S.  Carolina  to  Greenland. 

(krotiia  arclaUt  Adams.     Abundant  and  large. 

Gulf  of  St  Lawrence  to  Long  Island. 

Mactra  sotidissima  Cheoinita.     Coiumou,  fragmentary. 

Florida  to  Labrador;  low- water  to  12  fathoms.  Post-pliocene 
of  Point  Shirley,  Mass. 

Oydocardia  borealis  Conrad,     Common. 

Labrador  to  New  Jersey ;  8  to  80  fathoms.  In  the  Post- 
pliocene  of  Gardiner's  I. ;  Point  Shirley ;  Labrador. 

Oychcardia  NovanglUe  Morse,     A  few  valves. 

Gulf  of  St  Lawrence  to  Long  Island  Sound  ;  3  to  40  fathoms. 

AaUirte  undata  Gould.     One  worn  valve. 

Long  Island  Sound  to  Northumberland  Strait"  in  Gulf  of 
St  Lawrence ;  low-water  b>  100  fathoms.  In  the  Post-plioceoe 
of  Gardiner's  Island  and  Point  Shirley. 

Aetarte  caalanea  Say.     Abundant. 

New  Jersey  to  Nova  Scotia ;  5  to  40  fathoms.  In  the  Poal- 
plioceoe  at  Point  Shirley. 

Madiola  modiolus  Turtoo.     Many  worn  valves. 

Circumpolar;  Greenland  to  New  Jersey;  low-water  to  8U 
fathoms.  In  the  Post-pliocene  of  Point  Shirley,  Canada,  ami 
northern  Europe. 

A7io>ma  acideala  Gnielin.     Common, 

Arctic  Ocean  to  Long  Island  Sonnd  ;  low-water  to  lOu 
fathoms. 

Bbti.zoa. 

Kschara  verrucosa  Esper.     On  shells  of  Ceronia. 

Arctic  Ocean  to  Nantucket  Shoals ;  3  to  45  fathoms.  Norlli- 
ero  Europe.  In  the  fossil  examples  the  surface  of  the  ccll^  is 
covered  with  radiating  ridges,  often  rising  into  an  emineiico  in 
the  middle,   and    is   perforated   with    numerous  pores  in  the 

ftrooves.  Orifice  somewhat  semicircular  with  a  median  avicu- 
arium  in  front  of  tlie  proximal  edge. 
CeUeporaria  hicrassala  Sniitt  (?).  Several, 
Oft'  Martha's  Vineyanl  to  Spitzbei-^en  ;  10  to  160  fathoms. 
The  specimens  are  thick,  irregular  m-isses.  The  apertures  are 
small,  rounded,  oblong,  eon.stricted  on  the  sides  by  small  points 
projecting  inward  near  the  middle,  and  sometimes  witli  a  small 
proximal  spine. 

CRrSTACE.l    AND    EcilINOl 


Balamts  porcatus.     Very  abundant  and  large,  but  broken, 
Arctic  Cteean  to  Long  Island  Sound ;  2  to  yO  fathoms. 
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Strongylocenirotiis  Drdbackiensis  A.  Agassiz.     Spines  only. 
Arctic  Ocean  to  New  Jersey;  circuinpolar ;  low-water  to  480 
fathoms.     Post-pliocene  of  Maine  and  northward 

List  of  Species  found  in  both  Shell-beds, 

Lower  Bed.  Upper  Bed. 

Urosalpinx  ciiierea Common.  One. 

Tritia  trivittata Few.  Common. 

Ujanassa  obsoleta Few.  Few. 

Crepidala  fornicata Abundant  Few. 

Crepldula  plana Common.  Few. 

Ensatella  Americana Abundant  Few. 

Mja  arenaria Abundant  F^w. 

Sudcava  arctica Few.  Common. 

Venus  mercenaria Abundant  Few. 

Scapharca  transversa Abundant  Few. 

Mytilus  edulis Few  Conmion. 

Crenella  glandula Few.  Several,  large. 

Ostrea  Yirginiana Abundant  Few. 

Most  of  these  belong  to  the  fauna  of  the  warm  sheltered  bays, 
and  their  occurrence  in  the  upper  bed  may  have  been  accidental 
in  many  cases.  The  few  worn  shells  of  such  species,  though 
found  in  the  upper  bed,  may  have  been  originally  deposited  in 
the  lower  one  and  afterward  washed  out  by  the  waves  and 
redeposited  in  the  upper  one. 

The  absence  of  many  species  ordinarily  abundant  in  the 
elay-beds  of  our  New  England  Post-pliocene,  (e.  g.,  the  species 
of  Xiicula,  Yoldiay  Leda^  etc.),  is  doubtless  due  to  the  fact  that 
such  species  lived  only  on  muddy  bottoms,  while  both  of  these 
deposits  were  made  on  sandy  bottoms.  They  are,  in  fact, 
characterized  by  the  nearly  complete  absence  of  all  true 
muddy-bottom  species. 


SCIENTIFIC    INTELLIGENCE. 

L  Chemistry  and  Physics. 

1.  On  TrimethyUcarbinol^  and  its  supposed  occurrence  among 
tfie products  of  fermentation. — In  examininc:  a  cnide  fusel  oil, 
obtained  from  a  manufactory  of  potato-spirit,  which  contained 
only  a  small  qaantity  of  amyl  alcohol,  Fkeuno  converted  the 
isobutyl  alcohol,  boiling  between  107°  and  110°,  w^hich  was 
principal  product,  into  isobutyl  chloride  by  heating  with  fum- 
mg  hydrochloric  acid  in  sealed  tubes.  Beside  this  substance, 
which  boiled  between  66*5°  and  69°,  120  grams  of  a  chloride  boil- 
ing at  50°-53*'  was  separated;  and  this  on  being  heated  with 
water  in  sealed  tubes  for  ten  hours  gavetrimethyl-carbinol,  distill- 
ing from  82®  to  86**,  and  solidifying  on  cooling.  It  was  at  first 
supposed,  that  as  Butlerow  has  stated,  this  tertiary  alcohol  was  con- 
tained in  the  crude  product,  being  a  product  of  the  fermentation ; 
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but  tbe  improbability  of  the  existenw  of  at  least  12  per  oeni  «f  I 
tbis  substance  in  a  most  carefully  fractioiiated  producl  such  ae  nu  I 
used  ill  preparing  the  chloride,  when  it  had  »  boiling  point  lower  1 
by  25°,  led  to  the  supposition  tliat  the  trimethyl-carbinol  was  pro- 
duced from  the  isobutvl  alcohol  itself,  by  the  action  of  the  hyiiro- 
chloric  acid.  Pure  isobutyl  alcohol  was  taken  and  b&at«d  as  above 
with  hydrooblonc  acid;  tbe  tertiary  chloride  was  obtained  and 
converted  into  the  alcohol  by  the  action  of  water.  Knrtlier  ei- 
perimeuts  nbowcd  that  tbe  quantity  jirodnced  depends  on  the 
relative  amount  of  bydrochlono  acid  ;  and  (hat  bydrobromic  srii] 
hydi'iodic  acids  net  simUarly.  The  reaction  is  as  follows:^ 
H    OH  I      H 


CH,— C-CH,+HIz=CH, — C — CH,+II,0 

CH,  CH, 

The  author  recommends  this  reaction  for  the  preparation  of 
trimethyl-carbinol.  Isobutyl  alcohol  is  saturatod  witn  HCl,  fire 
parts  fumini^  acid  are  added,  and  the  whole  is  healed  iu  a  wateT" 
bath  for  24  hours.— ^ /in  Vk.,  11,  lii.  25,  July,  1876.      g.  f.  b. 

2.   On   tkt,  Prepnratioti   of  E^U-ltlrnhydHn. — I'rkvost  recom- 
mends, instead  of  treating  dichlorhydrin  by  potassium  or  sodium 
hydrate  in  the  cold,  as  in  the  usiul  method  for  the  preparation  of    i 
epichlorhydrin,  to  warm  the  dichlorbydrio  in  a  roomy  retort  wilfe'  I 
■     ■    ' -  '■       9  1 


r  attached,  to  a  temperainre  not  exceeding  ISO",  and  to  * 
n.ia  Bniiiiirnlivdratc',!;r^(bi:Llly;  'J--.(l  yiLims  briny  l:ik,-iL  fur  .V->IUm?. 
of  dichlorhydrin.  At  the  given  temperature  the  epichlorhvdrin 
distills  over  with  the  vapor  of  water.  The  process  is  more  rapid 
and  the  yield  is  much  larger  than  in  the  one  formerly  emploved.— 
J.  pr.  Ch..  II,  xii,  160,  July,  1675.  <;,  f,  b. 

3.  On  Three  new  Pimicolins. — The  name  pinacolin  was  given  liy 
Fittig  to  a  body  obtained  by  dehydrating  pniacone,  and  extended 
by  Butlerow  to  a  class  of  jioctones  which  contained  tertiary-alcohol 
radicals.  IlnacoHn  itself  according  to  Butlerow  is  melhyl- 
trimethylcarbyl-acetone,  C{0IIj)3 — CO — CH,.  Wisr^HXuflRAD- 
SKT,  under  this  chemist's  direction,  has  prepared  three  new  liodie^ 
belonging  to  this  class,  two  of  which  are  isomeric  and  coutaia 
seven  atoms  of  carbon  while  the  third  contains  eight.  If  one 
molecule  of  Iriniethyl-acetyl  ohioriile  be  added  carefully  to  two  of 
zinc-ethyl,  a  violent  reaction  takes  place  and  a  solid  substance 
is  obtained  having  an  odor  like  camphor  and  like  mint,  and  a  s|«- 
cific  gravity  of  0-831  at  0°.  Analysis  showed  it  to  be  etbylbiitvl- 
pinacolin,  having  the  rational  formula  C(Cll3)a-.-CO-.-C3rt,. 
The  other  bodies  were  obtained  by  the  action  of  eihyl-dimethvl- 
acetyl  chloride  upon  Kinc-mcthyl  and  zinc<'thyl  respectively.  The 
first  is  racthyl-amyl-pinacolin,  C(OjlI  ^(CH.),— CO— CH„ 
isomeric  or  rather  metamcric  with  ethyl-butyt-|dnacobn,  and  hav- 
ing a  boiling  point  O'S"  higher.     The  second  is  ethyl-amyl-pinaco- 
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lin,  0(CgHj)(CH3)« — CO — C,Hg,  having  a  specific  gravity  of 
0-845  at  0**  and  boiling  at  160-6**  to  167-6**.  By  the  oxidation  of 
these  pinacolins,  they  are  split  up,  the  CO  group  remaining  with 
the  tertiary  radical.  The  author  is  continuing  the  investigation. — 
JLiebig^s  ^nno/^,  clxxviii,  103,  Aug.,  1876.  g.  f.  b. 

4.  Salylic  acid  identical  with  Benzoic. — In  1860,  Kolbe  and 
Lautemann  reduced  chlorsalylic  acid  with  sodium  amalgam  and 
obtained  an  acid  which  they  called  salylic  acid,  and  which,  though 
the  formula  was  identical  with  that  of  benzoic  acid,  the  authors 
believed,  on  account  of  the  behavior  of  the  acid  and  its  salts,  to  be 
only  an  isomer  of  this  acid.  This  opinion  having  been  called  in 
question  by  Keichenbach  and  Beilstein  in  1864,  who  obtained 
benzoic  acid  by  distilling  salylic  acid  with  water,  Kolbk  has 
re-examined  the  question  more  thoroughly,  using  for  the  reduction 
a  kilogram  of  chemically  pure  chlorsalylic  acid.  A  heavy  sandy 
crystalline  powder  without  odor  was  obtained  entirely  diflterent  in 
appearance  from  benzoic  acid,  as  was  also  its  lime  salt.  But  on 
distillation  with  water  pure  benzoic  acid  went  over,  leaving  in  the 
retort  a  minute  quanity  of  a  pale  yellow  greasy  substance.  That 
this  was  the  cause  of  the  differences  oDserved  was  proved  by 
again  mixing  it  with  the  benzoic  acid  ;  on  crystallization  the  form 
of  salylic  acid  returned.  It  hence  appears  tnat  only  benzoic  acid 
is  produced  in  the  reduction  of  chlorsalylic  acid ;  and  that  a 
quantity  of  some  fatty  body,  produced  during  this  process,  so 
minute  as  not  to  affect  the  analytical  results,  is  capable  of  altering 
the  entire  external  appearance  of  the  product  Treatment  with 
permanganate  also  removes  the  impurity  and  yields  pure  benzoic 
acid ;  possiblv  by  oxidizing  the  reduction  product  to  benzoic  acid. — 
J.  pr.  Ch.y  if,  xii,  161,  July,  1876.  g.  f.  b. 

5.  On  the  Reduction-product  of  Chlordracylic  acid. — Inasmuch 
as  Kolbe  had  shown  in  the  above  paper  that  the  reduction-product 
of  chlorsalylic  (metachlorbenzoic)  acid  was  benzoic  acid,  it 
occurred  to  Hartmann  that  the  same  fact  might  be  tnie  of  chlor- 
dracylic acid  (parachlorbenzoic  acid).  The  acid  was  prepared  by 
the  action  of  phosphoric  chloride  upon  paraoxy  ben  zoic  acid.  The 
product  of  its  reduction  was  benzoic  acid,  disguised  as  before  by 
the  presence  of  some  tarry  substance. — J.  pr.  67*.,  U,  xii,  204, 
Aug.,  1875.  G.  F.  a 

6.  The  of  Salicylic  acid  in  Titrition. — Weiske  proposes  to  re- 
place the  usual  litmus  solution  in  titrition  by  salicylic  acid.  The 
acid  is  dissolved  in  water,  filtered,  and  to  the  solution  a  few  drops 
of  ferric  chloride  is  added.  To  the  intensely  colored  solution, 
very  dilute  soda  solution  is  added  carefully  from  a  burette  to 
exact  neutralization,  whereby  the  liquid  becomes  reddish-yellow. 
If  now  a  few  cubic  centimeters  be  added  to  the  liquid  to  be  titered, 
the  latter  remains  uncolored.  But  as  the  point  of  neutralization 
is  reached  by  the  addition  of  the  soda  solution,  the  liquid  a(;quires 
a  deeper  and  deeper  violet  tint,  which  suddenly  and  immediately 
disapnears  again  when  the  soda  is  added  in  the  slightest  excess. 
The  nnal  reaction  is  sharp  and  the  results  are  m.ueVi  \>^\.\Ai\  \\i<^w 
with  litmuA. — JUpr.  CA,  II,  xiiy  157,  July,  18T5.  ^.  if.  i^ 


Scienl'Jic  fntellir/enee. 

7.  On  ihe  Synthexi*  of  Malonic  acid. — Pisseb  some  timt  agft, 
sbowed  thftt  wlien  zinc  and  hydrocliloric  acid  act«d  on  tridilof 
lactic  acid  there  was  prfHiuced,  uot  moDochlorlHctiv  Hcid,  but 
bv  the  loBB  of  ft  molecule  of  water,  chloracrylip  Hcid.  He  iuh 
finds  that  if  ethjl  cliloracryUte  be  boiled  with  hnriiitn  hydraU 
there  in  formed  in  eonsiderabli'  quantity  a  Hifficultly  soluble  bi 
rium  salt,  which  ^elde  an  acid  cryatalluting  from  ether  in  Ur« 
prisms  and  identical  with  malonic  acid.  It  fuses  at  132*  anl 
yields  salts  identical  with  those  of  mnlonic  acid.  The 
reprefwuts  the  reaction  in  three  stages :  1st.  The  replacement  of  tbt 
chloiine  by  hydroxy!  producing  acryl-hictic  acid 
CHC1---CH— CO0H+H0H=CH(OH)r-.=CH--C00H+HCa 
2d.  The  addition  of  a  molecule  of  water  and  then  by  rearraDgc 
ment  farming  malonic  aldehyde: — 

CH(Onh  =Cn--~C00Ii-|-IIOII=Cn{OH}a--CH,--(JO0H 

CH(OH),— C;iI,-.-COOH=C0H— CHj-.-COOH+HOIL 

3d.  By  oxidation  giving  COOH — CHj, — COOH,  malonic  and. 

—Ber.  Bert.  CAevi.  (?«.,  viii,  965,  July.  1876.  o.  r.  n. 

8.  Oil  the  A-'tion  of  Chlorine  on  Pyr'tnaUoL — Stenhousk  and 
GKOVKfe  have  investigated  the  action  of  chlorine  on  pyroi;al!oi. 
When  an  acetic  acid  solution  of  this  substance  is  satnrated  wiA 
ehloriae  in  the  cold,  it  beeomea  of  a  pale  orange-red  color,  hit 
then  placed  in  water  at  70'  foe  Bn  minutes,  the  chlorine  \iem 
ooDtinned,  tbeii  rapidly  cooled  and  a  third  of  strong  hydrochloi^ 
aoid  added,  the  chlorine  continued  for  an  hoar,  and  th«  wbeM 
allowed  (n  stnnd  for  21  Imnrs.  OvBtiils  iire  obt!iiru-d  which  when 
pnnlk'il  :i|,]«.nr;Lsl>rilli!iiit  ortliorlimuUif  prisms  ins-.liihlc  in  \v;»ler, 
siiluKli-  IV.'L'h-  ill  iiliei-  and  iffordin;:  on  aiuilysis  the  cmjiiricil 
f  >rnmLi  (',  .!i ,('1^0,0  To  this  culwtance  ih'e  authors  give  the 
iiiuiK'  m:tini<_'nlliil.  It  i  solution  of  pyrogilllnl  in  acetic  acid  be 
BiitiiMtcEl  with  clilonne  m  the  cold  as  above,  tlitn  I'liniciitrine'd 
hyilroeliloric  acid  nddid  and  a  rapid  current  "T  ■  iilii-ln'  :■  ■.—■•■I 
throiij;li  it,  it  effervesces  "ttongly  ind  in  a  ft'w  III  ■ 

to  an  orange-colored  mass       ■ifter  purification,  ■  !.  -'  -!' 

arc  obtained  consisling  ot  mmule  colorless  radiiilin:^  lr^.  ll..  ■,  l  i-il_v 
aiiluMe  in  water  and  alcohol  and  affording  on  analysis  llie  fomnila 
C,BHot'l,i,'^i2+(HaO),,  This  the  authore  call 'leucojjaUol.  It 
is    quite  unstable. — J"nr.    Chem.    Soc,  II,  siii,  "04,  Aug,    1875, 

0.  On  the  Cnmtiti'tion  of  EmiHUn. — Ennidin  is  a  constiluenl 
of  rbuharli-root  discovered  by  De  la  Rue  and  MtllU-r  in  183T. 
Lii:HicriH.ix,v  has  succeeded  in  determining  its  ratiouiil  constitn- 
tiiiii  The  material  operated  on  was  obtained  from  Trommsdorfii 
in  the  preparation  of  chrysophanic  acid.  Heated  with  zinc  dust, 
emodin  yielded  a  hydrocarbon  closely  resembling  anthracene  hut 
having  a  higher  fusing  point.  Oxidation  with  chromic  airid  gave 
a  white  product  soluble  in  concentrated  sulphuric  aciil,  wliirh 
after  ijreeiiiitation  passed  only  slowly  into  alizarin  on  fusion  «"it!i 
potash.     'Ireatinent  with  acetic  oxide  gave  two  products  :  one  in 
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-yellow  plates,  the  other  in  bright  yellow  needles.  These 
es  proved  to  be  mono-  and  tri-acetyl-emodin  and  led  to  the 
ula  C^ftHjo^s  ^or  emodin  itself.  It  differs  from  purpurin  in 
Dg  CH  2  more ;  or  in  having  a  methyl  group  in  place  of  H. 
^e  the  hydrocarbon  which  it  yields  is  not  anthracene  bnt  me- 
anthracene.  This  was  proved  by  finding  that  it  gave  anthra- 
one-carbonic  acid  on  oxidation.  From  these  data,  Liebermann 
lades  that  emodin  is  a  tri-oxymethylanthraqninone  of  the 
wing  formula : 

c,,hJ(oiI)3 

(  COOH. 
las  now  undertaken  the  examination   of  chrysophanic  acid, 
h   appears  to  be  similar,  being  dioxymethylanthraquinone. 
er.  BerL  Chem.  Ges.,  viii,  970.  July,  1876.  g.  p.  b. 

.  On  the  Coloring  Matters  Phlorein,  HiemcUein  and  Brazi- 
— Benedikt  has  succeeded  in  producing  from  phloroglucin  a 
•ing  matter  which  shows  a  marked  analogy  with  those  of  log- 
i  and  Brazil  wood.  This  substance,  which  he  calls  phlorein, 
repared  by  jbhe  action  of  nitrous  acid  dissolved  in  nitric  upon 
rofflucin  dissolved  in  ether.  On  distilling  off  the  ether  a 
nincent  violet  semi-fluid  residue  remained,  which,  on  adding 
T,  was  precipitated  in  red-brown  light  flocks.  It  was  pun- 
by  reduction,  and  was  obtained  as  a  dark  ^reen  powder  with  a 
ig  metallic  luster,  nearly  insoluble  in  boihng  water,  but  solu- 
in  alcohol,  ether,  and  acetic  acid  with  a  deep  brown,  and  in 
lies  with  an  intense  purple  color.  Owing  to  the  difficulty  of 
Dmbustion,  its  nitrogen  was  at  first  overlooked.  The  erapiri- 
Formula  CjgHijNO^  is  assigned  to  it,  the  rational  formula 

OH 


ded  on  this,  deriving  it  from  ammonia  N 


great  similarity  of  phlorein  to  liaBmatein  and  brazilein  led  the 
or  to  prepare  these  bodies  and  to  analyze  them.  He  found  that 
both  contained  nitrogen,  hitherto  overlooked,  and  wereother- 
similarly  constituted.  He  writes  phlorein  as  'HC6Hj.03)N 
[,0)2,  hsematein  as  *^(^\«H,30g)N  and  brazilein  as 
,Hi707)N.  Phlorein.  however,  yields  a  hydroderivative. — 
ig^s  Annalen,  clxxviii,  92,  Aug.,  1875.  g.  f.  b. 

.  Arithmetical  relitiona  hetween  the  Atornir  weights.  Note 
•roil  Ira  Remsen,  addressed  to  one  of  the  editors,  dated  Wil- 
itown,  Mass.,  Oct.  II.  1^75. — In  the  last  October  number  of 
Vmerican  Journal  of  S<*ience  there  is  contained  an  article  by 
).  C.  Hodges,  entitled,  "  On  the  Arithmetical  Helations  be- 
n  the  Atomic  Weights,"  in  ri'gard  to  which  I  venture  to  offer 
nark.     The  subject  treated  in  the  article  is  undoubtedly  of  in- 
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terest,  and  some  credit  is  due  Mr.  Hodges  for  bin  apparently  inde- 
pendent discovery  of  the  relations  described.     I  think,  however, 
that  a  certaiu  aniouDt  of  credit  should  also  be  given  to  those  who  j 
first  called  attention  to  these  relatious. 

In  the  Anualeu  der  Chemie  und  Phannacie  (TIH  Snp|ilcment, 
S.  133)  there  is  a  masterly  article  hy  D.  MendelcjeS*  in  which  the 
same  subject  ia  discussed  that  is  discussed  in  Mr.  Hodges'a  papet 
Every  relation  referred  to  in  the  latter  paper  is  made  use  of  in  the 
former  paper,  together  with  a  great  many  beautiful  relationi 
which  do  not  seem  to  have  occurred  to  Mr.  Hodges. 

The  subject  of  Mendelejeff's  paper  is :  "  'llie  periodic^al  law  of 
the  Cliemical  elements."  Under  this  head  he  discusses  the  follow- 
ing BubieclB  : 

(I.)  The  nature  of  the  periodical  law. 

(2,)  On  the  application  of  the  periodical  law  for  the  purpose  of 
Bystematixing  the  elements. 

(3.)  Appliuation  of  the  periodical  law  for  the  purpose  of  dele^ 
mining  the  atomic  weights  of  elements  which  have  not  bees 
studied  exhaustively. 

(4.)  Application  of  the  periodical  law  for  the  purpose  of  detfl^ 
mining  tlie  properties  of  undiscovered  elements. 

(5.)  Ou  the  application  of  the  periodical  law  for  the  purpose  of 
cori'eettug  atomic  weights  determined  by  other  mt^ans. 

(0.)  On  the  appliciitiun  of  the  iteriodical  law  for  the  purpose  of 
enlarging  our  knowledge  of  chemical  structural  forms. 

The  eame  aubjeot,  Airther,  has  also  been  fully  discussed  froBJ 
another  standpoint  by  Lothar  Meyer,  both  in  the  Annalen  dor 
Lliiiiiii>  uiid  I'iiaiTnaciu  (VII  SQpi.loizK-nt.  f^.  3.-.41,  au.l  in  Lis  w^rk 
eniitkd  :  "  IJie  nLuk-rm-n  Theori.'ii  der  Chemie." 

In  a  woik  by  H.  liaumhuuer  ("  Die  Heziehuu^en  zwischeu  den 
AioNigt'Wichtc  und  der  Natur  der  chemischf  n  ETemente")  another 
eshiivistivc  discussion  of  the  same  subject  m^y  be  found. 

Mr.  Hodges  appears  to  have  overlooked  the  above-mentioned 
memoirs. 

12.  Conipresaibility  of  Carbonic  Acid. — Db.  Andrews,  b  i 
recent  paper  before  the  lloyal  Society,  gives  a  continuation  of 
his  wi'li  known  paper  published  in  1S69,  "  On  the  Continuity  of 
tin-  Liquid  and  Gaseous  States  of  Matter."  A  series  of  accanit« 
iiK'ii-uiiments  have  been  made  of  the  corresponding  temperature, 
[iiosuie  iiud  volume  of  carbonic  acid,  to  test  the  correctness  of 
the  laws  of  Moyle,  Gay  Lussac  and  Ualton.  The  apparatiu 
employed  was  essentially  the  same  as  before,  the  chief  improve- 
mi'ut  boing  in  the  method  of  ascertaining  the  volume  of  the  gasw 
before  compresBion.  The  lower  ends  of  the  glass  tubes  contain- 
ing the  gases  dip  into  small  mercurial  reservoirs  formed  of  thin 
glass  tubes,  wliicli  rest  on  ledges  within  the  apparatus.  'ITit 
fcnlher  washers  used  in  packing  the  fine  screws  are  now  satunned 
with  grease  by  beating  them  in  v<tcuu  under  melted  lard.  The 
air  enclosed  in  the  pores  of  the  leather  was  tims  removed  withonl 
the  aid  of  water.     This  packing  has  never  been  knowu  to  ^1  is  > 
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lel  filled  with  water.  But  with  mercury  it  always  yields  after 
?w  days,  even  under  a  pressure  of  40  atmospneres.  Unfor- 
itely,  the  pressures  must  still  be  given  as  determined  by  an 
or  hydrogen  manometer,  as  the  only  satisfactory  method  of 
icing  to  absolute  pressures  would  be  by  a  mercury  column, 
ch,  for  the  highest  pressure  would  have  to  be  over  1 ,200  feet 
1.  Recently,  however,  a  method  has  suggested  itself  by 
ch  it  will  probably  be  possible  to  measure  pressures  up  to  600 
,'yen  1,000  atmospheres  directly  in  terms  of  a  liquid  column. 

pressure  required  to  produce  liquefaction  is  given  for  various 
peratures  between  0°  and  80°  C.,  and  agrees  well  with  the 
ilts  of  the  earlier  measurements.     The  pressures  are  somewhat 

than  those  given  by  Regnault,  which  were  probably  effected 
the  unavoidable  pressure  of  air. 

"he  compressibility  was  carefully  measured  at  temperatures  of 
,  63*7**  and  100°,  the  two  latter  temperatures  being  obtained 
surrounding  the  apparatus  with  the  vapor  of  methyl  alcohol 

water,  and  the  pressure  being  carried  to  over  200  atmos- 
res.     Tlie  results  fully  confirm  those  previously  attained  to 

effect  that  its  volume  at  high  pressures  and  temperatures 
ve  the  critical  point  is  much  less  than  that  it  should  have  if  a 
!ect  gas.  Even  at  100°  the  volume  of  223  atmospheres  is  only 
ut  three-fifths  of  that  given  by  the  law,  hence  we  may  infer 
analogy,  that  the  critical  points  of  the  gases  not  yet  liquefied 
probably  far  below  the  lowest  temperatures  yet  attained, 
ne  law  of  Gay  Lussac,  while  doubtless  nearly  true  for  the 
ailed  permanent  gases,  is  far  from  correct  for  gases  at  high 
$sures  or  near  their  critical  points.  The  coefiicient  of  expan- 
i  of  carbonic  acid  under  1  atmosphere  being  *0036,  under  22 
ospheres  it  was  '0055  between  6°  and  64°,  and  '0061  between 
and  100*.  The  corresponding  coefiicients  tor  a  pressure  of  31 
lospheres  were  '0068  and  *0059,  and  at  40  atmospheres  '0095 

•0072. 

k  very  large  number  of  experiments  were  made  on  mixtures  of 
K>nic  acid  and  nitrogen,  and  the  most  important  result  was 
J  the  critical  point  is  ■  lowered  by  admixture  with  a  non- 
densable  gas.  Thus  a  mixture  of  3  parts  by  volume  of  car- 
ic  acid  with  4  of  nitrogen  was  reduced  below  —20**  C.  before 
densation  took  place,  even  at  the  highest  pressures.  Even  an 
ition  of  one-tenth  its  volume  of  nitrogen  or  air  will  materially 
er  the  critical  point.  Finally,  it  appears  that  the  law  of 
ton  is  wholly  incorrect  at  high  pressures  when  one  of  the 
BS  is  not  far  from  its  critical  point.  This  accounts  for  the 
3rved  anomalies  in  the  tension  of  aqueous  vapor  when  alone 

when  mixed  with  air,  which  are  not  accounted  for  as  has 
1  alleged  by  the  hygroscopic  action  of  the  containing  vessel. 
Taiure^  xii,  300.  k.  c.  p. 

*.  Mctgnets  formed  of  Iron  Filings. — M.  5 amis  has  repeated 
experiment  of  De  Haidat,  in  which  a  brass  tube  was  filled  with 

filiDgs  and  magnetized*    The  polarity  was  slight,  not  sensi- 
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biy  increased  when  the  stoppers  closing  the  endu  were  tightened, 
uiul  tlimiDisbed  slowly  when  sanil  was  mixed  with  the  fiiing;^. 
This  observation  is  accurate  hut  imperfect.  In  repeating  it  the 
filinjjB  were  forcibly  conipiissed  by  a  small  hydraulic  prest. 
When  they  begin  to  aggregate,  the  polarity  is  si-en  to  angmeni 
oonsiderably,  and  conliiiues  to  increase  with  the  pre^Bure.  Tubes 
were  Bhown  to  the  Academy  from  B  to  10  cms.  long  and  3  cms.  in 
dUnieter,  which  attract  at  least  as  many  steel  filings  as  pieces  of 
good  «tcel  of  the  itame  dimentiions,  As  the  filings  were  of 
nuknown  origin  some  were  prepared  from  very  soft  iron,  perffctly 
reduced  and  without  appreciable  coei'cive  force.  The  resulu 
were  quite  equal  to  the  former.  Here  then  ia  a  metal  which  bu 
no  coercive  foroe  when  it  ts  coutinnoiis,  bat  acquired  a  coercive 
force  equal  to  that  of  steel  when  we  reduce  it  to  minute  frag' 
ments,  and  then  make  them  contiguous  by  pressure.  Must  not 
the  polanty  observed  b«  attributed  to  this  discontinuity?  and 
is  not  the  coercive  force  of  Bteel  to  be  explained  by  the  saau 
cause? 

The  distribution  of  the  force  in  a  magnet  cannot  be  accounted 
fer  without  regarding  it  as  composed  of  rows  of  minute  ranijuetic 
elements  with  opposite  poles  reactbi^  on  each  other  at  a  distance; 
and  it  is  verified  that  the  quantities  of  separate  magnetism  Id 
each  of  them  are  increased  by  this  reaction,  from  Ibe  extremity  to 
the  middle  line  (Lame  Fhyaiqiie,  iii,  100}.  Up  to  the  preseal 
time  it  eeems  to  have  been  assumed  that  these  elements  are  the 
moleoulei  themaelyea ;  tbe  preceding  experiment  seems  to  show 
that  they  are  formed  either  by  fragments  of  iron  in  proximity  to 

Whoii  bffore  pressing  tbe  litings  we  inturpulatc  iimon>r  tlifm 
sulistaiiees  which  rt-udt-r  t!ie  mass  more  homogeneous,  the  siime 
pohiriiv  cannot  be  iriven  as  whfn  thev  arc  iinmi.xcd.  For  exam- 
ple, Iw'mnkiiig  A  p'iistu  of  ehlonde  of  iroii  rind  tbe  filings,  and 
L';ibhiiig  it,  we  uliiiiiti,  after  a  few  days,  a  siihchinride  eontinuoas 
ill  a]i|>e;ir;ii]ce,  eajiable  of  being  filed  and  polished  like  pure  iron, 
but  li:tvdly  magnetizable. 

Iron  reduced  by  hydrogen,  and  scales  of  oxide  of  iron,  behave 
like  iron  filings;  but  magnetic  and  diamagnetic  sulisttinces  mised 
wilh  tbe  filings  alter  notably  the  faculty  they  possess  of  beinf 
magnetized.  Tbe  study  of  all  these  circurastnncew  promises  inte^ 
est ing  researches.  It  is  probable  that  by  greatly  incn.-asing  tbe 
compression  of  tbe  powders  the  coercive  force  will  be  found  to 
increase  to  a  maximum,  and  afterward  diminish  when  the  approv 
imation  of  the  fragments  has  restored  a  suffieient  degree  of  con- 
tinuity to  the  mass.  ~Co»)/}tea  Jiendtts,  Ixxxi, '205 ;    /*hil.  Mag,, 

14.  Sounding  I-lanies.—yi.  C.  DechahMe  finds  that  persistenl 
and  varied  sounds  may  be  obt.ained  by  allowing  a  current  of  ait 
to  impinge  on  a  jet  of  common  illuminating  gas  Issuing  from  i 
tube  3  to  B  mms.  m  diameter,  and  Ibrming  a  fiiime  ;!0  to  SO  cnu. 
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igh.  The  air  is  conveyed  in  a  similar  tube,  and  the  character  of 
le  sound  will  vary  according  to  the  part  of  the  ilame  struck,  the 
ressure  of  the  air  and  the  ratio  of  the  diameter  of  the  tubes. 

When  the  jet  of  air,  striking  the  flame  near  the  top,  gradually 
escends  to  within  about  a  decimeter  of  the  orifice,  we  see  the 
>lamn  of  flame  first  divide,  lower  itself,  then  twist  tmder  the  jet, 
Qvelop  it  and  let  it  pass,  surrounding  it  with  a  blue  flickering 
ame ;  a  continuous  tearing  soimd  is  then  heard  from  this  lumi- 
OQB  vaiL  When  the  jet  reaches  within  2  or  3  cms.  of  the  orifice 
f  the  gas  (the  air  tube  being  held  horizontally  and  being 
irected  toward  the  flame)  a  loud  hissing  is  produced.  Finally, 
'hen  the  tubes  touch,  the  hissing  becomes  harsher,  or  if  the 
ressure  is  small,  becomes  a  very  clear  and  agreeable  musical 
>und. 

The  experiment  also  succeeds  well  with  a  Bunsen  burner,  after 
losing  the  air  holes.  It  is  needless  to  add  that  no  sound  is  pro- 
uced  with  the  simple  gas  jet  if  not  lighted.  By  varying  the 
onditions,  as  the  nature  and  pressure  of  the  gas  and  air,  the 
osition,  diameter,  form  and  nature'  of  the  tubes,  various  modifica- 
ODS  of  the  sounds,  and  of  the  shape  and  color  of  the  flame  are 
roduced.  The  rapid  motions  are  readily  analyzed  by  a  revolving 
lirror.  It  would  appear  that  the  explanation  ox  these  facts 
epends  not  merely  on  the  mechanical,  but  in  a  great  measure  on 
18  chemical   action   of  the  air. —  Camptes  JRendua^  Ixxx,  1602. 

111.   c   p. 

XL  Geology  and  Natural  History. 

1 .  Evidence  of  glacial  action  upon  the  summit  of  ML  Wash- 
igton^  N.  H. — Prof.  C.  H,  Hitchcock  has  recently  given  the 
stalls  of  the  discovery  of  transported  bowlders  upon  the  summit  of 
[t.  Washington,  6,293  feet  above  mean  tide  water,  in  a  paper 
?ad  before  the  American  Association  for  the  Advancement  of 
cience  at  Detroit.  The  following  are  the  essential  points  of  the 
>izimunication.  The  bowlders  do  not  exceed  six  inches  in  length 
)  far  as  observed,  and  consist  of  the  "Bethlehem  gneiss"  of  the 
'.  H.  Reports,  and  must  have  been  transported  more  than  a 
:)zen  miles.  They  occur  in  the  usual  moraine  profonde  of  the 
orthem  drift  and  have  the  peculiar  shapes  common  to  glaciated 
ones,  but  do  not  well  retain  any  glacial  markings  upon  theuL 
fter  observing  that  most  of  the  angular  blocks  upon  this  summit 
«t  upon  this  drift  containing  transported  bowlders,  the  author 
»mes  to  the  conclusion  that  the  greater  part  of  the  angular 
3bris  upon  this  mountain,  though  of  the  same  material  with 
le  ledges,  has  been  transported  by  the  glacial  agency  from  a 
w  rods  to  three  miles.  Subsequently  the  frost  has  shattered 
lem  into  angular  fragments  nearly  covering  the  surface.  VVher- 
''er  ledges  occur  the  same  agency  has  broken  off  large  masses 
hieh  cannot  be  distinguished  lithologically  from  those  that  may 
lye  been  transported  a  considerable  distance.  ^lo^Xi  oi  X\^ 
igular  debris  is  bo  far  removed  from  existing  ledger  t\kaXii^<i%X» 
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and  jirarity  alonp  caiinot  have  placed  them  where  ( 
though  many  of  the  piles  are  thus  explicable.    The  l«<igeB  have 
their  nonhwestefD  sideB  rounded  and  The  southeast  aaguUr  juA 
lilce  the  etriat«d  bosses  uear  the  Lake  of  the  Cl<<uds. 

Earlier  observers  have  failed  to  discover  these  facts  Ix^caaee  lh« 
far  transported  stones  have  been  brought  to  light  bj  recent  «x(* 
vatioitfl  in  the  earth  beneath  the  almost  universal  carpet  of  froet 
cleft  fragments. 

2,  lieport  oil  the  Geology  and  RfSMirtet  of  the  liegton  in  tht 
vicinity  of  the  49(A  ParnUel  from  the  Lakt  of  tht  Woods  to  tht 
Rocky  MoHntairu ,'  by  G.  M.  Dawson,  Geologist  and  Botanist  U 
the  Commission.  888  pp.  f*vo,  with  a  colored  gfilogicai  map, 
views  and  sections.  Montreal,  1875.  Addressed  to  Major  D.  R. 
Camehon-,  R  a.,  II.  M.  Boundary  Commissioner. — This  volume  b^ 
an  excellent  geological  observer,  contains  I  lie  results  of  an  inveeti- 
gatioQ  of  the  Rocky  Mountain  formationd  north  of  and  near  the 
northern  boundary  of  the  United  States,  and  is  well  illustrated  bj 
sketclies,  sections  and  maps,  'ilie  author  speaks  fir«t  of  the  Gen- 
eral physical  geography  and  outline  geology  of  the  region,  and 
then  of  the  special  geology  of  the  Lake  of  the  Woods,  and  the 
Structure  of  the  Kuokv  Mountains  near  the  49th  parallel, 

A  large  amount  of  facts  are  ^iven  reapet-ting  the  Cretaeeous  and 
Tertiary  strata,  whitih  will  aid  in  settling  doiiDtful  pointa  as  to  the 
distribution  of  the  formations  and  as  to  the  age  of  the  Ligni^o 
beda.     Chapter  VIII  is  devoted  to  this  last  subject,  "  the  age  of  thft  J 
Lignite- bearing  formation  and  position  of  llie  line  separating  f^f^M 
CretaceoiiB  and  Tertiary,"  and  the  discu-sion  is  one  of  value  as  it  " 
coniea   Trom  a  viiivliil  "norkiT  over  a   wk    pari    •■(  i1l<.>   Liiriiitic 
area,     .Many  rusnlts  nf  assi.vs  of  tht- li,iriiiti>  an-  cMntained  ins 
chapter  on  its  economicai   value.      -Mr.  l)aws<m  discovered  eocco- 
liths  and  rhabdolitha  iu  great  numbers  in  the  Cretaceous  beds  of 
Alanitoba. 

Chapters  IX  and  X,  05  pages  in  length,  treat  of  the  Glacial  phe- 
nomena and  superficial  deposits  of  the  region  examined,  and  Chap- 
ter XI  of  the  Capabilities  of  the  Region  with  reference  to  settle- 
ment.  Following  this  there  are  Zoological  Appendixes,  Deaorip 
tions  of  fossil  plants  by  Dr.  Dawson,  etc. 

The  Glacial  facts  collected  are  numerous  and  of  wide  im- 
port. The  scratches  o\er  the  region  of  the  Lake  of  the  Wood; 
show  that  the  movement  of  the  ice  there  was  in  genera!  to- 
ward the  southwest.  The  courses,  stated  on  page  205,  vary 
from  S.  5°  \V.  to  S.  87*  W. ;  but  the  larger  part  are  between  b. 
20°  W".  and  S.  4(1°  W.  The  author  arrives  inde]>endeutly  at  the 
conclusion,  brought  out  by  Major  Gener.il  (J.  K.  Warren,  that 
Lake  Winnipeg  fiirmerly  bad  a  southern  outflow — though  diffe^ 
ing  from  the  latter  in  making  this  pre-Glacial  in  time.  The  author, 
to  explain  the  glacial  jihenomena  observed  by  hiui,  supjioses  that 
the  interior  of  the  continent  was  under  the  sea,  and  that  local 
glaciers  and  icebergs  were  the  chief  agents.  He  savs  that  "the 
height  of  the  highest  tettacea  at  the  South  Kootanie  tasa  is  4,400 
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it,  and  I  have  little  doubt  but  that  these  are  of  marine  origin." 
r.  Dawson  appreciates  the  objection  to  this  view  from  the  ab- 
ice  of  all  marine  remains  and  of  other  results  of  marine  action 
at  might,  if  such  were  the  case,  be  reasonably  looked  for.  He 
pears  to  suppose  that  there  is  no  alternative  between  the  theory 

marine  submergence  and  that  of  a  great  Polar  ice-cap.  The 
?t8  he  presents  with  regard  to  the  southwest  course  of  the  gla- 
il  scratches  about  the  Lake  of  the  Woods  in  connection  with 
nilar  facts  about  Lake  Winnipeg,  and  Lake  Huron,  in  Ohio,  etc., 
int  to  another  view  more  consistent  with  the  earth's  meteorologi- 
1  laws,  viz :  that  the  glacier  had  its  greatest  thickness  not  in  a 
>lar  ice-cape,  but  toward  the  Atlantic  border  of  the  Continent, 
lere  the  precipitation  would  necessarily  have  been  the  greatest ; 
Eit  the  upper  surface  of  the  ice  sloped  thence  away  southeastward 
er  New  England,  and  southwestward  over  western  >iew  York, 
lio,  Lake  Huron  and  the  region  north  of  Lake  Superior  to  the 
ike  of  the  Woods  and  Lake  Winnipeg ;  that  it  thinned  down  to 
thing  over  the  great  central  and  western  area  between  100°  W. 
d  the  Cascade  Mountains  of  Oregon,  where  precipitation  now 
erages  but  one-third  what  it  is  on  the  eastern  border  and  sum- 
3r  heat  is  great,  and  had  much  thickness  ui  these  latitudes  only 

the  Arctic ;  but  that  the  Arctic  would  have  had  its  precipita- 
m  greatly  diminished  by  the  new  conditions,  and  hence  would, 
rhaps,  have  had  less  ice  than  now ;  that  the  assumed  ice-cape 
lA  rather  an  ice-mantle  thrown  about  the  pole  and  descending 
)Dg  the  borders  of  the  continent,  especially  the  eastern.  Add 
;al  glaciers  about  the  mountains,  the  Appalachians  on  the  east 
d  the  various  higher  elevations  on  the  west,  and  we  have  all  the 
i  that  is  needed  to  explain  the  facts  in  North  America  upon  the 
sis  of  a  Glacier  theory.  The  above  mentioned  meteorological 
nditions  would  have  had  special  intensity,  if  the  glacial  cold 
d  the  excessive  glacial  precipitation  were  due  to  the  conhne- 
mt  of  the  Gulf  Stream  with  its  heat  to  the  temperate  and  tropi- 
l  North  Atlantic  by  a  shoaling  of  the  ocean  between  Scandi- 
via  and  Greenland.  j.  d.  i\ 

3.  JReport  of  a  Reconnaissance  of  the  Black  HlUs  of  Dakota 
ide  in  the  summer  of  1874;  bv  William  Ludlow,  Captain  of 
igineers,  Lieutenant-Colonel  if.  S.  A.,  Chief  Engineer  Depart- 
3nt  of  Dakota.  122  pp.  4to,  with  several  maps.  Washington, 
75.  Engineer  Department,  U.  S.  Army. — This  volume  consists 
a  General  Report  of  the  Expedition  by  Col.  Ludlow ;  a  Geo- 
^cal  Heport,  with  a  list  of  Trees  and  Shrubs,  by  N.  H.  Win- 
ell  ;  a  Paleontological  Report,  by  G.  B.  Grinnell ;  descriptions 
d  figures  of  ne w  I^^ossils,  by  U.  P.  Whitfield  (including  Obobis 
*clenoides  Whitfield,  from  Potsdam  rocks  on  French  Creek, 
ikota,  TerebrattUa  Helena  Whitf,  from  the  Cretaceous  on  the 
rtheast  side  of  the  Black  Hills) ;  and  Tables  of  observations  for 
ne  and  latitude.  Of  the  maps  in  the  volume  one  is  a  Geo- 
^ical  map,  by  Professor  Winchell,  of  the  Black  Hills  on  a 
ile  of  6  miles  to  1  inch.  The  rocks  described  \)yPToi.'^v[iOck<^ 
LM.  Jous.  Sol^Third  SebibSj  Vol,  X,  No.  59.— Nov.,  1^75. 
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are  the  Cretnceous,  the  Jurassic  and  Triassic  or  Red  bedi 
325  fcot  thick  at  tho  nortberu  \)s,w  of  the  Blaek  Hille,  &  lii 
formation  lying  vnconf'/miably  beneath  the  Red  beds,  n 
CarboDiferous  at  top  and  mav  include  other  fonualionB, 
Potsdam  sandstoae.  Beneath  the  last  iirc  luetamorphic 
and  elate  with  high  angle  of  dip,  and  granite.  Wc  \mA 
from  Mr.  ti.  B.  Grinnell,  that  the  credit  of  identifying  tfa 
mentioned  in  Prot  Winchell'e  Report  should  have  V>een  g 
the  latter  to  Mr.  H.  P.  Whitfield,  instead  of  to  himeelf.    j 

4.  Digeanery  of  the  Horns  of  an  extinct  spei-iea  of  Ox  i 
— A  few  years  ago  aome  workmen  digging  in  the  gravel  a 
Creek,  Adams  County,  O.,  preparatory  to  laying  foandat 
the  abutmeute  of  a  bridge,  discovered  a  pair  of  eiitirmoi 
abont  eighteen  feet  below  the  surface.  On  examination 
found  that  they  were  only  the  coree  of  the  original  borm, 
terior  portion  having  peiisbed.  They  meaf>ure  nearly 
from  tip  to  till,  and  are  twenty-two  inches  in  circumferen 
the  core  of  tlie  horus  of  the  ox  is  about  one-third  of  til 
length,  these  must  have  been  of  enormous  size.  They  wt 
to  Cincinnati,  and  have  been  kept  in  comparative  obsouri 
quite  recently,  when  they  came  under  the  observation  of  I 
ton,  who  obtained  permiaaion  to  exhibit  them  before  the 
History  Societv.     The  Society  ha»  since  secured  them. 

5.  On  the  Atfetozoic  fi/rmation  of  Mexico  and  itt  i^ 
iHicfomU;  bjr  Mabiamo  Bakcsita.  37  pp.  8vo.  Mexk 
— ^In  thifl  Memoir  (in  Spanish)  Mr.  Barcena  treats  of  the  ( 
tion  of  tho  Cretaceous  rockx  of  Mexico,  their  kinds  and  t' 
sils.  The  rock?  include  limestones,  part  of  (hem  mctan 
different  argillaceous  rocks,  micaceous,  talcose  ami  dioriti 
and  they  are  slated  to  constitntc  a  lar^re  part  of  the  m 
elevations  of  the  Mexican  territorv.  Tlie  gray,  oompat 
stones  contain  species  of  Tlipp'iriteK  and  .Verinea  in  s 
■abundance  that  tWy  are  well  failed  the  llippurite  limest 
Xerinea  limestone  of  Mexico.  The  autlior  dcncrities  and 
two  species  of  Hippuritcs,  H.  Mfj-i'-mi"  and  //.  cal-amit 
several  species  of  Nerinea,  and  also  s]iecii's  of  Anmioni 
Soai>hitos,  and  an  Aptychus,  .1.  Arei.oxgn.  The  reason 
fiTTing  the  rocks  of  diftert'nt  districts  to  the  Cretiw-eous,  a 
cially  to  the  Upper  Cretaceous,  arc  given  at  lengtli  by  ? 
cena,  in  the  course  of  his  .Memoir.  From  the  evidence  i- 
eluded  that  Cretaceous  rocks  occur  in  all  the  Mexican 
and  the  author  consequently  proposes  that  the  map  ol 
.\merica  in  the  Cretaceous  period,  which  is  given  in  Dans 
ual  of  Geology  should  be  chanired,  by  making  the  area 
taecous  seas  to  extenil  fi'orn  Texas  wt'stward  to  the 
Ocean — the  facts  serving  to  prove  that  the  Gulf  of  Mes 
the  Pacific  were  actually  connected  in  the  Cretaceous 
The  Cretaceous  area  thus  a<ld<'il,  as  shown  on  a  map  accc 
ing  the  Memoir,  lies  between  a  line  from  the  I'aeitic  to  tl 
northeast  in  course,  rvmnvTi^  i\eM\^'  through  Cliihuahua, 
otier  parallel  through  Vera  Ctwt..    \\ft  ^"W-^ivi^tow  T\'art.\i"«' 

and  southeastward  remama  iot  toXute  4ft^.e.T^i\w\■C\<i\^. 
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Mr.  Barcena  in  another  paper,  published  at  Mexico  in  1876,  de- 
icribes  a  fossil  Sphseroma — 8,  Burkartii — from  the  valley  of 
Ameca,  Estate  of  Jalisco,  which  was  obtained  in  an  Artesian 
noting  from  beds  that  are  probably  Tertiary.  No  other  fossils 
iave  been  foand  at  the  place  to  fix  the  age ;  a  fignre  of  the  species 
iccompanies  the  paper.  j.  d.  d. 

6.  Mountain  Making:  The  inequalities  of  ths  EartKs  Sur- 
face viewed  in  connection  toith  Secular  Cooling, — Mr.  O.  Fisher 
:lo0e8  a  mathematical  discussion  of  this  subject  in  the  Cambridge 
PhiL  Trans.,  vol.  xii,  part  ii,  with  the  following  remarks : 

Can  we  then  attribute  the  intense  corrugations  which  meet  our 
>b8ervation  to  any  other  source  than  that  of  lateral  pressure  caused 
t>y  a  shrinking  globe  ?  It  appears  to  me  difficult  to  conceive  any 
>ther.  No  local  change  in  the  condition  of  the  superficial  strata 
leems  competent  to  produce  a  sufficient  amount  of  extension  in 
;he  superficial  strata.  I  cannot  perceive,  as  I  have  already  en- 
ieavored  to  explain,  how  the  deposition  of  thick  beds  upon  the 
sea-bottom  could  affect  it  by  their  weight,  and  I  have  elsewhere, 
[  think  proved,  that  they  could  not  do  so  by  causing  a  new  dis- 
tribution of  heat  within  the  crust.*  There  is  likewise  much 
reason  to  believe  that  consolidation  and  metamorphism  are  accom- 
panied by  a  contraction  in  volume. 

The  supposition  that  the  earth  became  solid  throughout,  or 
nearly  so,  before  a  crust  began  to  be  formed,  necesitates  the  con- 
sequence that  the  contraction,  out  of  which  the  compression  would 
irise,  must  be  almost  wholly  confined  to  the  cooled  upper  portion: 
it  is  upon  this  supposition  that  we  have  calculated  its  amount, 
ftnd  found  it  so  much  smaller  than  is  warranted  by  natural  appear- 
ances. If,  however,  we  could  suppose  that  a  solid  crust  was 
formed  upon  the  surface,  long  before  its  interior  parts  had  fallen 
to  the  melting  temperature,  it  seems  that  a  much  greater  amount 
>f  compression  might  result,  through  the  contraction  extending 
far  below  the  cooled  upper  portion.  The  objection  made  to  this 
is,  that  the  crust  would  break  up  as  fast  as  it  formed,  and  sink 
into  the  underlying  fluid  until  the  whole  was  brought  to  the 
melting  temperature.  But  Mr.  Mallet  has  shown,  in  the  paper 
ilready  more  than  once  referred  to,f  that  the  difference  between 
;he  specific  gravities  of  solidifying  and  molten  rock  is  so  small, 
[>eing  scarcely  six  per  cent,  that  when  we  consider  the  interme- 
iiate  condition  of  viscosity,  we  need  not  assume  this  breaking  up 
md  sinking  of  the  crust.  And  if  in  its  early  stages  shrinkage 
nracks  did  form,  it  seems  likely  that  the  fluid  which  welled  up 
nto  them  would  immediately  solidify  and  seal  them  up.  Scrope 
.ells  OS  that  "the  interior  of  a  lava-stream  often  retains  a  very 
ligh  temperature  for  a  great  length  of  time  after  its  emission, 
continuing  to  send  forth  vapor  from  its  crevices  and  fumeroles, 
md  probably  remaining  liquid,  and  even  more  or  less  in  motion, 
liroughout  its  central  and  lower  portion  for  years.  J" 

^  Geographical  Magazine,  vol  x,  p.  248.        f  PhiL  Trans.  1^1^,  i^.  \^^^  %^^. 
^  YolcanoeB,  2nd  edition,  p.  84,  §8. 
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Sir  W.  ThomBon  clearly  contenjjilatea  the  mode  of  solidifia 
tioD  from  without  inwards  as  not  impossible,  for  he  sayB  "  If  ei 
perimenters  will  find  the  latent  best  of  fusion  and  the  variation  ( 
cioiiduclivitv  and  speiific  heal  of  the  earth's  crost  np  to  it«  meltin 
point,  it  will  be  easy  to  modify  the  solntion  given  above  go  as  t 
make  it  applicable  to  the  case  of  a  liquid  globe  gradually  eoiid 
fylng  from  without  inwards  in  eoufeqnence  of  heat  condurte 
through  the  solid  crust  to  a  cold  estenml  medium." 

If  this  supposition  is  admissible,  there  may  have  been  a  codnc 
erably  larger  nucleus  encloiied  within  the  crust  in  early  lime 
than  we  have  at  present,  and  a  gre^t  portion  of  tiiat  nuclenit  ma' 
have  consisted  in  superheated  water,  the  rocks  being  in  a  stst*  d 
ieueo-aqneous  solution:*  and  much  of  this  water  may  have  bee 
blown  off  in  steam  during  Tolcanic  eruptions,  by  that  means  mxH 
riully  contributing  to  the  diminution  of  the  volume.  1  have  ioa 
gested  in  my  former  paper  read  before  this  Society,  that  Mr.  Sorbr 
observations  on  the  water  enclosed  in  granitic  crystals,  along  vitl 
crystals  of  chlorides,  renders  it  probable  that  the  steam  emitteil  i 
eruptions  may  be  a  constituent  part  of  the  deep-seated  rooks.  Ii> 
it  is  probable  that  but  a  small  part  of  the  water  contained  in  an] 
magma  would  become  confined  in  the  interior  of  the  cirstals. 

Here,  however,  the  question  arises  whether  it  would  be  possibl 
for  a  cruet  to  form  over  a  layer  of  molten  rock  in  a  condition  o 
igneo-aqueous  fusioa  Would  not  the  escape  of  the  water  oauM  i 
state  of  ooDBtant  ebullition  whioh  would  prevent  the  formatioiiB 
any  cmst  nntil  it  bad  ceased  through  the  escape  of  water? 

Tliu  Mcar.fic.neo-n<jiieoii«  solulimi  involves  ^  condition  of  eli-ra 
ical  combination  between  the  water  and  the  elements  of  the  rocl 
such  thill  while  that  condition  lasted  there  would  be  no  tendenc] 
to  separation  between  the  two,  and  evaporation  would  be  inabcj 
ance.  We  can  therefore  conceive  that  at  depths  where  the  heat  sih 
pressure  were  sufficient  there  might  be  no  tendency  to  evapon 
tion  and  consequent  ebullition,  so  that  after  the  water  had  escapM 
to  a  certain  depth  ebullition  would  cease,  and  a  cmst  be  fonned 
but  that  more  water  would  be  ready  to  separate  to  a  greater  deptl 
when  its  affinilv  for  rock  became  iessontd  through  the  abstraet'Oi 
of  heat,  or  diminution  of  pressure  owinji  to  the  cruat  being  par- 
tially supported  by  corrugation. 

*  The  following  remarka  upon  the  above  pnasage  were  received  from  a  qniilH 
which  diBpoBBB  me  to  place  great  reliance  on  tbt'm; 

''It  ia  probable,  or  rather  certain,  tliat  water  substance,  if  it  eiisla  at  grMl 
depths  under  great  prossure  and  at  high  temperature,  is  neither  a  gaa  nor  a  liquil 
being  above  ita  critical  point. 

"  In  this  state  BubatanceB  are  689117  disHolved  in  it,  not  however  so  mudi  « 
account  of  a  greater  tendency  to  combine  witli  water,  aa  on  account  of  a  graW 
tendency  of  their  own  to  diaaipation.  At  attll  higher  temperature  the  water  f^ 
stance  becomes  itself  dissociated  into  oxygen  and  liydrogen.  But  it  does  ixi< 
follow  that  tlie  dissolved  Biibataaces  will  l>e  preeipitaled.  The  magma  may  te  «ll 
the  more  complete  the  higher  the  temperature,  because,  though  the  bonds  of  aSt- 
ity  have  fallen  away,  the  priHon-walls  prevent  the  elementa  from  escaping  But 
of  all  the  known  regions  of  the  Universe  the  most  unsafe  Co  reason  about  is  IW 
which  is  under  out  loeV 
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If  BHcb  was  the  condition  of  the  interior  in  the  early  stages  of 
he  cosmoTOny,  a  large  portion  of  the  oceans  now  above  the  crust 
nay  once  have  been  beneath  it,  and  thus  we  gain  a  novel  concep- 
ion  of  a  sense  in  which  the  fountains  of  the  abyss  may  once  have 
)een  broken  up. 

A  somewhat  analogous  escape  of  elastic  vapor  from  beneath  a 
lenser  envelope  is  I  believe  considered  to  be  now  taking  place  in 
.he  Sun. 

The  comparative  small  specific  gravity  of  the  earth  as  a  whole, 
^nsidering  the  great  pressure  to  which  its  interior  parts  must  be 
(abject,  has  been  held  to  prove  that  it  is  even  now  in  a  state  of 
xpansion  through  intense  heat.* 

But  the  question  of  its  true  condition  is  surrounded  with  diffi- 
culties. The  supposition  made  by  Sir  Wm.  Thomson  of  a  cool 
mcleus  covered  oy  a  sufficiently  deep  layer  of  molten  rock  is 
tdopted  by  Dr.  Sterry  Hunt,f  and  would  affi[)rd  the  conditions 
equired  by  the  argument  of  this  paper.  It  would  also  afford  the 
aean  rigidity  required  to  meet  the  objection  to  a  fluid  interior  drawn 
rem  the  absence  of  internal  tides.  But  it  would  not  account  for 
he  small  specific  gravity  of  the  whole,  nor  yet  would  it  meet  the 
j^ment  from  precession  in  the  form  in  whicn  it  was  originally  ad- 
vanced by  Mr.  Hopkins:  for  a  layer  of  fluid  beneath  the  crust  would 
lestroy  a  rigid  connection  between  it  and  the  interior.  This  form 
ii  the  argument  however  has  been  attacked,  and  apparently  with 
ome  8ucceHs.|  The  late  Archdeacon  Pratt,  in  defense  of  the  gen- 
eral argument  from  precession,  placed  the  matter  in  a  simple  light 
n  a  letter  to  Nature  in  187 1,§  and  in  that  form  I  think  it  would 
)e  met  by  the  supposition  of  a  cool  nucleus  covered  by  a  molten 
»oean  with  a  solidified  crust.  But  I  would  invite  attention  to  the 
act  that  the  conclusions  I  have  arrived  at,  concerning  a  highly 
laid  condition  of  the  interior,  have  reference  to  an  early  period 
if  its  history ;  while  the  tests  of  the  tides,  and  of  precession,  are 
confined  in  their  application  to  the  present.  Nevertheless  I  am 
liaposed  to  think  that,  at  any  rate,  what  may  be  termed  a  super- 
leated  condition  of  the  mass  still  i^xists  at  no  very  great  depth 
>elow  the  surface.  By  which  I  mean  that  if  it  be  solid  the  solid- 
ty  is  due  to  pressure. 

7.  Remarks  on  the  Sedimentary  Fbrmatione  of  New  South 
Wales;  by  Rev.  W.  B.  Gierke,  M.A.,  F.G.S.,  &c.  Third  edition, 
\2  pp.  with  geological  sections.  Sydney,  New  South  Wales,  1875. 
—This  memoir  is  a  review  of  the  geology  of  Australia  by  one  who 
las  worked  long  in  geological  investigations  over  New  South 
i^ales.  The  question  of  the  age  of  the  coal  formation  is  fully 
liscussed;  and  between  the  extreme  limits  adopted  by  different 
rriters,  the  Jurassic  penod  and  the  Lower  Carboniferous,  Mr. 
[/larke  holds  to  his  old  opinion  that  they  are  of  the  latter  age. 

•  Her8chel*8  Phys.  Geography,  2nd  edit.,  p.  t. 

{American  Joornal  of  Science,  vol  v,  p.  264. 
General  Barnard  on  "  Problems  of  Rotary  Motion,"  Smithsonian  Contribu- 
iims,  No.  240. 
g  Natore,  voL  iv,  p.  344. 
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The  writer  in  liis  Exploring  Ei|>ed!tion  Report  (I84»),  on  Nm 
South  Walea,  sustaine-d  the  view  that  their  age  was  half  way  b«l 
twecn  those  extremeB,  or  Permian,  ami  this  is  adopted  by  hiin  b 
the  last  edition  of  his  Manaal  of  Geobgy  ( 1 87*,  p.  370).  The  a)»- 
sente  of  Tertiary  rrxks  from  all  oF Eastern  Anotralia  Is  ac«ouiitefi 
for  on  the  fiunpoeition  that  the  eaetcm  coast,  eince  the  Tertiaiy 
era,  has  subeided  many  fathoms,  as  indicated  by  the  existence  " 
the  great  harrier  eonil-reef  off  the  coa*!t,  any  Tertiary  formatioi 
then  formed  liavirtg  been  thus  sabraerged.  j.  d,  a. 

8.  GetloffKoi  JSuri'e*/  of  //roBiV,— Pro£  C.  F.  Hartt,  recenllp 
of  tht  Cornoll  University,  has  been  placed  in  charge  of  tlie 
Geolugical  Survey  of  Braril  by  the  Kmperor.  It  is  reponed 
that  the  sarrey  is  to  be  continued  four  yeare.  Professor  Hartt*« 
previous  explorations  in  Brazil,  first  in  couneution  with  tlie  Thayer 
Expedition,  have  eminently  fitted  him  for  the  work. 

B.  (ieolngUche  Btobaehtungen  auf  JieUen  im  JCuitktwig,  von  H. 
AmcH.  138  pp.  8vo,  with  one  chart.  Moscow,  1876. — Pro£  Abicb, 
who  has  long  i>een  investigating  the  country  of  the  Caucasus,  hew 
treats  of  the  Geoloyy  of  the  Beschtau  warm-spring  formation ;  the 
North  Caucasus  Jurassic  Coal  formation ;  the  Qiiarta-trachrte 
formation  of  Tschegem  ;  and  the  Glaelera  of  the  northern  wde  o( 
the  Caucasuo. 

10.  Old  bearA  on  the  I»U  ofPurtl'inrf,  nf-w  WffmnutA.  Siiut/iem 
Eni/Umd, — Professor  Pbrstwich  dehcribc*  a  raieed  beaeh  ou  the 
eust  side  of  the  Poitlaud  Bell,  its  south  extremity,  from  34  fed 
to  89  feet  above  the  present  beach,  Dear  its  northoartcrn  evtrami^i 
and  53  feet  at   its  northwi'steni.     It  (■omains  numerons  mariDt 

lew  hoiong  Miinc  degrees  tarllier  inirlh.  The  raised  iieafli  is 
capped  by  other  beds  of  loam  and  nibble,  in  places  6  to  10  feet 
thick.  At  the  Ailmirality  quanies,  about  400  feet  abovethe  sea,» 
bed  of  drill   has    nfforded    some   bones   of  Mammals  — ,EV^«* 

aiitiiniiiA  iiiiU  E,  prill, i'i<  ■lii'fi,  and  B)>ecie8  oi'  Equvs,  Cervut  opd 
!{<■;:.  \'t,a:  Pn^twieli  i-luses  his  paper  wiih  a  discussion  of  tlii- 
iXc^iriniihiiMl  iiTLilitiinis  uiiiler  whieh  the  deposits  were  made. —  Q. 
J,  (!eul.  ,sv„-.,  K.).r.  iw::.,  p.  20. 

U.  An.'fh.r  \fr  Yi„k  M.i»t.„!oi 
has  been  found  :it  l.lsh',  near  i;in"})a 
exhumed  lor  tliL-  Mus.'iiju  i.f  the  funiell  rTLi\,Tsity. 

1.'.  .\f>yr<-'r„p!r.,/ .Stnir'iir-  ./' ^''"■/.■'.M-ilh  jil;iteB'7.  R;  and'-Vin- 
ifir  .i„<f  'it/i'-r  tiigeuite  }iocl.x  of  Yar-CoimmKiht  and  On  Aww 
Oirle,  «-ith  plates  n  to  12,  and  iVher  papei-s;  l>v  G.  II.  Ki.vah.w. 
From  the  Pn.eeedings  of  the  Roy.  Irish  .\cad.,'lT.  vol.  ii,  DuhliD, 
1876. — These  papers  contain  \aliiable  fads  on  the  nature  and  mi- 
croscopic structure  of  the  rocks  referred  to  in  the  title.  Tlif  temi 
Ingenite,  meaning  "bom,  bred,  or  created  within  or  below,''  i* 
from  a  paper,  on  the  Microni-ope  i»  (iei'fof/i/,  by  Mr.  1>.  ForlWiN 
published  in  the  Popular  Science  Review  fur  Oct<dH>r,  ISbT. 

13.  E/enieiite  cfer  Petri igruph i< ,  von  Dr.  A.  von  Lasavlx,  .\.  "■ 
i'roC  .Mio.  Univ.  lireakw.  Ai*^  v^,  livo.  Boon,  1875,  {Emil Strauss).- 
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escriptions  in  this  work  by  Dr.  Lasaulx  are  clear  and  cou- 
nd  <^enerally  include  one  or  more  chemical  analysep.  The 
ication  is  based  first  on  (I)  the  fact  of  one  mineral  constitu 
*  (II)  many ;  and,  under  these  heads,  on  texture,  as  non- 
lline  or  crystalline,  etc.  An  introductory  portion  reviews 
•ucture  of  rocks,  and  the  character  of  their  constituent  min- 
and  a  closing  chapter  treats  of  the  origin  of  rocks  and 
rites.  The  work  is  nandsomely  printed  on  fine  paper. 
Minerals  of  Bourbonnedes- Bains. — In  addition  to  the  min- 
pecies  of  these  hot  waters  mentioned  on  page  228  of  this 
e,  Daubr^e  has  detected  also  the  rare  species  phosgenite 
ide  of  lead),  covered  with  a  crust  of  mixed  galenite  and 
m ;  and,  from  the  interior  of  a  tube  of  bronze,  a  coating  con- 
\  of  atacamite. — IJInstitiUy  Aug.  4. 

Minerulogische  JUittheilungen  ;  von  V.  RrrrER  v.  Zephako- 
STI,  1876. — This  sixth  number  of  the  mineralogical  contribu- 
t>y  Professor  Zepharovich  contains  descriptions  of  crystals  of 
lite  from  Eisenerz  and  Htlttenberg,  of  native  arsenic  from 
imsthal,  and  a  discussion  of  the  crystalline  form  of  cronsted- 
The  aragonite  crystals  were  remarkable  in  exhibiting  a  large 
$r  of  planes,  mostly  in  the  prismatic  zone,  with  abnormal 
>nal  indices,  analogous  to  those  long  since  described  by 
ky.  E.  8.  D. 

Wiserine  is  Octahedrite, — Professor  Klein,  of  Heidelberg,  in 
nt  valuable  memoir  on  the  crystallization  of  anatase  (octahe- 
has  shown  that  the  wiserine  (xenotime)  from  the  Binnenthal, 
bed  by  Kenngott,  is  actually  identical  with  octahedrite.  He 
cs,  however,  that  true  xenotime  is  found  at  that  locality,  but 
jTStals  do  not  agree  witli  those  descnbed  as  wiserine. — Jahrh, 
1876,  337.  B.  8.  D. 

Chfjlcophanite,  a  7/€tr  mineral;  by  Gideon  K  MooBE,Ph.D. 
ars  in  druses  of  lustrous  crytals,  and  in  foliated  aggregates, 
the  walls  of  cavities  or  grouped  in  stalactitic  forms;  in  the 
case  the  crystals  are  grouped  around  a  central  core  of  a  man- 
rons  mineral.  The  crystals  are  minute,  but  occasionally 
*ntly  distinct  to  admit  of  determination.  Rhombohedral ; 
ing  planes  0  and  B^  the  basal  plane  preponderating,  the 
Is  are  sometimes  in  the  form  of  thin  scales.  Measurements 
otBj^R  114°  30',  and  Oys^B  104°  13'  (required  103*48'), 
6  a=3'6267.  Basal  plane  brilliant,  rhombohedral  faces  often 
'  striated.  Cleavage,  basal  perfect ;  micaceous,  the  thin 
e  slightly  flexible.  H.=2-6.  G.=3*907.  Luster  metallic, 
bluish-black  to  iron-black.  Streak  chocolate-brown,  dnll. 
le.  Before  the  blow-pipe  turns  to  a  yellowish-bronze  or  cop 
1 ;  exfoliates  slightly,  and  on  continued  heating  darkens  m 
and  fuses  slightlv  on  thin  edges.  With  the  fluxes  gives  a 
maganese  reaction,  and  on  charcoal  with  soda  gives  a  coat- 
oxide  of  zinc.  Soluble  in  hydrochloric  acid, 
lyses :  1,  of  distinct  crystals ;  2,  of  stalactitic  aggregates 
nng  a  radiated  structure.  In  the  latter  case  the  materiid  was 
pure  as  that  used  in  analysis  1. 
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AnntyaiB  1  gives  for  the  oxygen  ratio  of  peroxide,  protoxides 
atJii  water  4:1:2,  and  the  same  is  obtained  from  2  after  making 
dediiutionfl  for  impurities  pnsent,  Thta  ratio  gives  for  the  tor- 
uiulafi.a,  +  fl.,  ormore  exactly  (*Mn.  i2u»,JJn,  +  aa.  Ii,  this  case 
o[io-ha!f  of  the  water  is  regarded  as  basic  It  is  thus  closely  re- 
lated to  wad  and  pailomelaue. 

Obalcophanite  is  a  result  of  the  deconi position  of  frankliniteand 
aesociated  minerals.  Found  at  the  calamine  locality  at  Stirling 
Hill,  Ogdensbarg,  N.  J. 

Named  from  ^«A«os  brass  and  ipaii'u)  to  appear,  in  allusion  to 
the  obauge  of  color  whioh  the  mineral  undergoes  upon  ignition. 
— -Jwi.  C/tem.,  July,  1875.  k.  s.  v. 

la  Statutio  -if  Mifta  and  Mining  {Sixth  Annual  Report); 
by  RoasiTKK  W.  Uatmomd,  U.  S.  CommtHsiouer  of  Mining  Sta- 
tistics. 8wo,  pj).  686.  Washington,  IB74. — Dr.  Raymond's  Re- 
ports on  the  Alines  atid  Mining  in  the  States  and  Territories  west 
of"  the  Rocky  Mountains  now  form  a  moat  valuable  repository  of 
scientific  and  technical  literature  on  all  topics  germane  to  thii 
subject.  The  present  volume  coutains  the  usual  data  respecting  . 
the  mining  industry  of  the  ten  States  and  Ttrritoriea  enumerated 
for  the  year  1873,  together  with  special  chapters  on  the  following 
subjects: — the  Mining  and  Metallurgy  of  (Quicksilver;  Hints  on 
the  Waahoe  process;  Smelting  in  Vwk  County,  Colorado;  I^ead  I 
an<l  Silver  Smelting  in  Chicago ;  the  Wyandotte  Snieltinjf  anj  ' 
Rcfininir  W..rk8;  iIh'  Snu'lling  "Wi.rks  nV  Mm^  Ihirz;  tbe -IcMlvfri- 
zatiou  of  Lead  by  Zinc  ;  avoidubie  Wastes  of  American  Smelling 
Works  ;  Kustel's  Roasting- furnace  ;  Brilcknor's  Cylinders ;  a 
Metallurgical  Laboratory;  Sinking  Shafts  with  tbe  Diamond 
Drill,  Ac. 

These  reports  have  become  an  acknowledged  authority  on  the 
subjects  which  they  ti-eat,  and  are  remarkable  for  fairness  and 
accuracy  of  statement.  They  have  for  years  been  quoted  and 
discussed,  and  in  a  large  part  translated  in  Germany,  where  the 
general  features  of  our  western  mining  inilnstry  arc  almost  as 
widely  known  as  tliey  arc  in  this.  Tlience,  many  skilled  metal- 
lurgists, mining  mechanics,  and  men  otherwise  scientifically 
trained,  have  been  drawn  to  this  country  as  permanent  residents, 
greatly  to  our  advantage.  b,  s. 

19.  The  forwithn  of  Starch  in  eb I orophy It-grains  (in  the  green 
parts  of  plantw),  undi-r  the  action  of  light,  was  made  out  by  Saehs 
ten  or  twelve  years  ago,  and  has  been  confirmed,  and  the  condi- 
tions recently  studied  in  various  ways  by  Fainintzin,  Krans,  and 
Grodlewski.  It  is  maintained,  if  we  rightly  understan<i,  that  this 
starch  is  directly  formed  from  carbonie  acid  under  the  action  of 
light,  i.  e.,  is  a  ])rimary  product  of  aRsimilation.  BOhm,  of 
Vienna,  who  contested  this,  but  whose  view  aC('or<iing  to  Sachs 
"  has  already  been  sufficiently  refuted,"  has  returned  to  the  sub- 
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^th  new  observations  and  experiments,  now  asserts,  upon 
as  stated,  that 

lie  starch  appearing  in  the  seed-leaves  of  plantlets  of  Cress 
ih  and  Flax,  is  not  a  direct  assimilation-product,  formed  by 
amediate  decomposition  of  carbonic  acid,  but  a  transforma- 
»roduct  from  a  reserve  of  nutriment  already  present." 
e  would  surel]^  expect  that  the  primary  product  of  assimila- 
)f  carbonic  acid  and  water  would  be  an  organizable  plasma 
which  the  starch-grains  in  question  are  constituted,  not  an 
lie  structure  such  as  a  starch-grain  is.  It  is  not  clear  that 
is  much  real  difference  between  the  two  views,  at  least  be- 
I  those  of  Sachs  and  B5hm.  For  since  starch,  as  the  former 
ins,  is  formed  and  reformed  in  various  parts  of  the  plant  and 
from  light  and  from  chlorophyll,  and  in  the  leaf  is  allowed 

only  one  of  the  products  of  assimilation,  Sachs'  assertion 
tSLTch  in  chlorophyll-grains  is  "a  product  of  assimilation," 
^bm's  that  it  is  "  not  a  direct  assimilation-product,"  are  by 
leans  in  necessary  contradiction.  Nor  is  there  apparent 
n  for  supposing  that  a  starch-grain  in  a  potato-leaf  is  differ- 
originated  from  one  in  a  potato,  except  that  the  former  is 
ructed  of  new-formed  material  a.  g. 

A  Repart  on  the  Trees  and  Shrubs  growing  ncUuraUy  in 
'orests  of  Massachusetts ;  by  Geobge  B.  Emerson.    Second 
n.     Boston :  Little,  Brown  &  Co.,  1875.     2  vols.  8vo ;  with 
plates. — The  original  edition,  published  in  1846,  agreeably 

order  of  the  Legislature  by  the  Commissioners  of  the 
gical  and  Botanical  Survey  of  the  State,  was  a  single  vol- 
of  534  pages,  to  which  17  outline  plates  were  added,  the 
[rawing  of  the  kind  by  Mr.  Isaac  Sprague.     It  was  a  classical 

of  so  great  use  and  value,  that  the  edition  (we  believe  a 
one)  was  soon  exhausted.  Author  and  artist  still  flourish- 
nd  the  zeal  and  public  spirit  of  the  former  unabated,  a  new 
n  now  appears,  re-elaborated,  enlarged,  and  amply  illus- 
l,  forming  two  volumes,  wldch  reflect  great  credit  upon 
r,  artists,  and  printer.  There  are  143  plates;  and  many  of 
from  Mr.  Sprague's  drawings  are  colored  chromoliths,  more 
ive  and  truthful  than  any  which  we  remember  to  have  seen 
J.  Several  which  exhibit  the  winter  state  of  some  of  our 
nous  trees  are  full  of  character.     The  introduction  of  Scenic 

of  many  foreign,  mainly  European  trees,  copied  from 
IS  sources,  adds  a  novel  feature.  Those  who  plant  trees,  and 
any  more  who  ought  to  be  planting  them,  will  value  these 
:tive  pictures  the  more,  since  they  mainly  represent  well- 
1  specimens  of  trees  which  are  known  or  may  by  expected 
rive  in  this  part  of  the  country.  Some  of  them,  from 
er's  Vegetable  World,  border  a  little  on  the  sensational  or 
ous.  The  only  one  we  are  disposed  to  find  much  fault  with 
3  in  the  place  of  honor,  fronting  the  title-page,  "  Sequoia 
tea,  or  Giant  Pine  of  California."  Why  should  it  be  called 
e  ?    Cypress  would  be  nearer  the  mark  M  Wi^  oi  xJdl'^  <:JA 
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common  names  need  to  be  used.  And  why  sboiitd  T.bc  tree  have 
a  wall  of  the  Yoseraite  Valley  for  a  biick-ground,  since  Mr. 
Emerson  well  knows  that  it  does  not  grow  thert^,  however  it  may  be 
with  .M,  l-'iguier  and  bU  artist,  Kitguet.  Through  some  ovuntigbt, 
in  our  «opy,  a  plate,  evidently  representing  the  Black  Onk,  does 
suite  run  mernry  duty  for  Red  Uak,  which  nas  two  good  platt-s  of 
its  own,  one  for  the  adorns  and  leaf,  another  for  the  port  of  tb? 
tree,  '('here  is  a  good  tigure  of  Salix  pefiolarU,  but  no  leturpres^ 
The  severance  of  the  long-standing  coDueetion  between  tht-  \Veep- 
iug  Willow  and  Babylon,  which  ha^i  been  referred  to  io  this  Jour- 
nal, has  escaped  the  venerable  autlior's  attention.  We  may  be  peN 
milted  to  find  some  fault  to  relieve  the  mouotuDe  of  praise  whiob 
this  attractive  book  calls  forth.  If  space  permitted  we  would 
call  particular  attention  to  the  new  part  of  the  Pretace,  with  ila 
remark  that,  in  the  author's  own  experience  upon  om*  sea  coast, 
Eurotiean  Oaks,  lleecb,  Linden,  Maple,  Elm,  Ash.  Mouniain-Asb, 
and  line,  are  "more  hardy  than  the  corresponding  American 
trees,"  aud  its  wiirning  close  from  Bryant's  early  poem,  as  well 
the  important  chapter  on  the  uaeti,  conti  una  lion  and  improvement 
of  our  forests.  a.  o, 

21.  Oti  the  ClanHJieati-m  and  fiexual  R^fyroditction  ■•/  ThaUo- 
phiftet;  by  W.  T.  'Ihibbltok  DyKiu  An  article  of  aa  page«  Svo, 
revised  and  reprinted  from  the  Quarterly  Journal  of  the  Micro- 
Aoopioal  Society,  London,  July,  1875. — ^A  timely  aud  good  revmi 
of  all  the  important  recent  conlribntions  to  our  knowledge  of  this 
subject,  based  upon  the  fourth  edition  of  Sachs*  Z^mieA,  with 
historical  and  critical  discussion.  The  result  is  the  pn)Yifiional 
ndoi-tion  >■{  Siicli<^  cli.ssiliciilion,  in  M'lii.-h  Ah/^r.  Fu,!;?'.  ■.<.w\ 
Lichetix^  are  rclcfratcd  to  the  past,  all  'riiallopliytes  are  arranged 
in  two  parallel  series,  one  with  chlorophyll  (Alijiv  and  i7fir,ice-t 
of  old)  and  one  without,  the  latter  being  to  the  fomier  marly 
what  Jfimotrofe-i;  Oro/mnch'ee,  t'tiftUa,  and  the  rool-parasitiii 
oivhids  are  to  the  orders  they  respectively  pertain  to,  or  are  para- 
sitic representatives  of;  and  the  classes  they  are  arranged  undi-r 
in  a  double  series,  viz:  I'Totophifta,  Z'/gog/iore"',  (fosporeir,  and 
V'irposporem,  founded  on  characters  of  reproduction  alone,  and 
rising  in  incrcasin<:  complexity  and  difiercntiatiou  in  the  order 
indicated  above.  The  green  series  begins  Ikdow  with  the  'y-m- 
oph;/ce(e,  fallowed  by  the  PalnttUac-ce,  anil  ends  with  fforidne 
followed  by  Vharace'e.  The  parallel  ^'(H</i -series  begins  with 
the  fk/iizomi/cete»  (Hacterians)  followed  by  the  ifii'x/iarnini/fe'fi, 
and  these  by  the  Zi/ijosporous  Mif-eoniycetes  and  Zi/ffomi/eelyi; 
and  ending  with  the  Aicomncetcx,  under  which  are  phu'cd  tlie 
iicAf/i«,  and  finally  the  Basidiomycetes.  This  aiTaugement  being 
"according  to  their  morphological  cumplcxily,"  is  lhoui;ht  to 
shadow  forth,  to  a  ceriain  degree  or  with  simio  probability,  the 
"phylogeny"  of  the  lower  orders  of  the  vegetable  kingdom. 
aIthoui;li  not  with  any  strict  genetic  siirnification.  .\s  to  this 
deiir;iclatioii  of  the  Lirhines,  it  is  remarked  that  the  general 
result  oi'  the  later  investigations  has  been,  on  the  whole,  eontir- 
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matory  of  Sobwendener's  view.  A  history  of  our  knowledge  of 
sexnal  reproduction  in  plants,  and  more  particularly,  of  crypto- 
gamous  plants,  occupies  two  or  three  of  the  earlier  pages.  To 
Tbwaites  is  attributed  the  origination  of  the  view  that  coinugation 
is  sexual  reproduction  in  its  most  generalized  form.  It  seems 
strange  that  any  different  view  could  have  been  supported ;  but 
it  is  not  so  very  long  ago  that  it  was  maintained  by  Mohl. 
Tbwaites  and  Jenner,  as  early  as  1848,  inferred  '*an  apparent 
adumbration  of  the  sexes^'  in  Zygttema^  <&c.,  from  the  forma- 
tion of  the  spore  in  the  cells  of  one  of  the  wholly  similar  parents, 
instead  of  between  the  two  as  in  Deamidiece  and  IHatomacecBy 
but  such  adumbration  is  rather  "apparent"  than  real.  It  was 
Tbwaites  who,  in  1847,  discovered  conjugation  in  Dlatomaceoe, 
Morren  bad  long  before  discovered  it  in  Demnidiem  ( Closterium), 
The  cilia  of  antherozoids  were  discovered  in  1840,  by  Thuret, 
whose  recent  death,  in  the  midst  of  important  work,  botanists 
may  well  deplore.  In  1852  Thuret  first  obtained  actual  fertiliza- 
tion by  the  antherozoids  in  the  case  of  Ftunis.  a.  g. 

22.  Monographie  der  Jitncaceen  vom  Cap^  bearbeitet  vom 
Fbaks  Buchexatt.  Bremen,  1876.  8vo. — This  monograph  of 
the  Juncacem  of  the  Cape  of  Good  Hope,  by  Dr.  Buchenau,  is  a 
separate  issue  from  the  AhhandXungen  des  naturwissev^chaftlichen 

Vereins  zu  Bremen^  Band  iv.  Heft  4,  pp.  393-612,  and  is  illus- 
trated by  7  quarto  plates,  filled  with  details,  devoted  to  the 
illustration  of  32  species,  chiefly  of  the  genus  Juncfua,  At  the 
close  is  given  a  resumi  of  the  literature  of  the  South  African 
JiincacecBy  from  the  Supplementum  Plantarum  of  the  younger 
LinnsBus  down  to  SteudeVs  Synopsis  of  Glumacece.  Also  names 
are  given  to  the  numbers  in  Dr%e's  distributed  collection,     a.  o. 

23.  JSlementa  of  Zoology  ;  by  Sanborn  Tenney.  8vo,  503  pp., 
with  760  wood-cuts.  New  York  (Scribner,  Armstrong  &  Co.) 
1875. — In  this  work  the  author  has  attempted  to  give  an  outline 
of  the  Animal  Kingdom  by  describing  the  larger  groups,  down 
to  the  orders  and  sub-orders.  The  principal  characters  of  the 
classes  are  given  with  considerable  fullness,  m  most  cases,  together 
with  a  summary  of  the  orders  or  other  subdivisions  into  which 
they  are  divided,  and  then  each  of  the  orders  or  sub-orders  is 
briefly  characterized  and  illustrated.  The  author  has,  in  most 
cases,  given  under  each  class  not  only  the  classification  that  he 
adopts,  but  one  or  more  of  the  different  classifications  that  have 
been  proposed  by  some  of  the  leading  writers  on  zoology.  This 
feature  will  much  increase  the  value  of  the  work  as  a  convenient 
book  of  reference,  and  will,  perhaps,  enable  many  teachers  to  use 
it  as  a  text-book  who  may  not  wish  to  adopt  the  classification 
preferred  by  the  author.  The  illustrations  are  very  profuse  and 
are,  for  the  most  part,  well  chosen  and  much  supenor  in  their 
execution  to  those  ordinanly  seen  in  sinnlar  text-books.  This 
collection  of  figures  would  of  itself  render  the  work  a  very 
useful  and  valuable  one  for  the  use  both  of  students  and  teachers. 
About  ^se  hundred  of  these  cuts  have  been  ptevioxx^A.^  \jk&^^\w\Xi'^ 
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anthor'§  Manual  of  Zoology,  and  the  two  hundred  and  fiftv 
additional  ones  have  beeu  aelected  from  various  other  works.  A 
list  of  the  cuts  is  given,  with  the  origin  of  each,  which  is  a  very 
commendable  feature.  Tlie  descriptions  of  the  characters  of  the 
various  groups  are  generally  coiTfct,  though  often  rather  t«o 
brief,  and  perhaps  for  this  reason  the  statements  are  sometimes 
so  general  and  indefinite  as  scarcely  to  be  easily  onderetood 
by  beginners.  It  is  natural,  also,  to  expect  positive  errors  in  all 
works  of  tbiB  kin<l,  for  no  one  person  can  he  familiar  with  the 
whole  range  of  zoftlogical  science,  as  developed  in  recent  times. 
We  have  noticed  a  few  such  errors  in  the  work  before  us.  Thus 
on  pages  374  and  380  the  well  known  Holothnrian  genus  Synapta 
is  included  among  the  Gcphyreans,  an  error  so  obvious  that  it 
would  seem  to  have  been  accidental  A  more  serious  error  occurs 
on  pages  216  and  227,  where  Mosaaauma&nA  the  allied  genera  are 
included  among  the  Enaliosauna.  On  page  242  there  is  a  con- 
fusion of  idens,  although  most  of  the  facts  are  correctly  stated,  but 
the  ordinary  and  normal  larval  state  |Siredon-stage)  of  salaman- 
ders belonging  to  the  genus  Ambli/atoma,  and  many  others, 
shoul'l  not  he  confounded  with  the  adults  of  genera  like  Proteia 
and  Meiiobr<mchua.  Yet,  notwithstanding  a  tew  defects,  we  con- 
sider this  the  most  nseful  manual  of  general  systematic  zoology 
that  has  hitherto  been  published  in  this  country.  v. 

1\.  First  Book  of  Zooiogy  ;  by  Ebwarii  S.  Moicsk.  12mo, 
188  pp  158  onts.  New  York  (D.  Anpleton  Jt  Co.)  1875.— In 
this  uttle  volumu  Prof  Morse  has  pat,  m  a  veryumple  and  attrac- 
tive form,  a  surprising  amnnnt  of  zoological  inalmction,  such  as 

good  and  well  chosen,  and  most  of  ihcm  are  new  and  drawn  from 
native  animals  by  the  author.  They  are  mainly  in  outline  and 
the  author  judiciously  recommends  learners  to  copy  them  in  all 
cases,  but  if  tbey  should  go  farther  aiid  draw  some  of  the  real 
animals  or  their  parts  it  would  be  still  better.  The  book  is  de- 
voted wholly  to  the  Mollnsca,  Insects.  Crustacea  and  .Vnnclids, 
with  a  short  but  useful  chapter  on  Vertebrates.  The  Protozoa, 
Radiata,  Folyzoa,  Brachiopoda,  Tunicata,  Cephalopoda,  .ind  most 
of  the  "  Vermes  "  are  not  mentioned,  the  design  being  to  describe 
those  groups  of  animals  that  young  students  can  most  easily 
obtain  for  examination.  Scientific  names  are  wholly  omitted,  and 
ah  hough  to  many  thin  may  appear  to  be  an  advantage,  we 
imagine  that  some  indication  of  the  name  of  each  s[>ecies  lagured, 
even  in  a  list  of  figures  at  the  end  of  the  volume,  would  have  con- 
siderably increased  the  value  and  usefulness  of  the  hook,  both  for 
pupils  and  teachers,  for  however  little  value  we  may  attach  to 
mere  names,  most  persons,  and  especially  young  pupils,  are  gener- 
ally anxious  to  know  the  names  of  animals  that  they  may  see,  and 
read  about,  or  at  least  to  know  whether  tbey  really  have  names, 
of  which  there  is  here  no  intimation,  in  most  cases,  and  we  fear 
that  the  majority  of  teachera  und  parents  who  may  wish  to  use 
this  book  in  teaching  will  hardly  be  able  to  give  the  missing 
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names  of  most  of  the  figured  species,  which  the  author  could  so 
easily  have  supplied. 

The  style  is  clear  and  simple,  and  the  descriptions  are  generally 
accurate,  though  brief.  We  have  noticed  but  few  errors  worthy 
of  note,  and  these  will  doubtless  disappear  in  a  second  edition. 
In  the  figure  of  the  mouth-parts  of  a  craw-fish,  on  page  1 36,  a 
superfluous  appendage  is  given  to  the  inner  side  of  the  mandible, 
and  on  page  147  the  ^^ cervical  suture'''*  of  the  carapax  is  errone- 
ously said  to  represent  "  the  dividing  line  between  the  head  and 
thorax,''  which  would  be  an  absurdity,  considering  that  the 
carapax  is  an  outgrowth  from  the  third  and  fourth  (antennary  and 
mandibular)  cephalic  segments.  In  the  last  part  of  the  book  the 
definitions  of  some  of  the  classes  and  other  groups  are  faulty,  as  for 
example,  in  case  of  Arachnida  on  page  185,  where  the  definition 
would  exclude  a  large  proportion  of  the  species  belonging  to  it,  as 
it  really  applies  to  but  two  of  the  four  orders.  The  same  may  be 
said  of  the  definition  of  "Vermes"  both  on  pages  186  and  160. 
But  there  is  much  in  the  book  that  will  be  of  interest  and  useful, 
even  to  advanced  students.  The  chapter  on  the  bones  of  the  leg 
and  wing  of  birds  is  particularly  valuable.  v. 

25.  The  Bonee^  Ligaments^  and  Muscles  of  the  Domestic  Cat ; 
by  H.  S.  Williams.  With  an  aUas  of  photolithographic  pkUeSj 
reduced  from  those  of  Straus-Durckheim,  New  York,  (G.  P. 
Putnam's  Sons.)  1875. — The  text  of  this  work  forms  a  small 
volume  of  86  pages,  devoted  to  the  explanation  of  the  accompany- 
ing plates.  It  is  essentially  a  translation  of  the  original  explana- 
tions of  Straus-Durckheim,  with  such  revisions  as  the  author  has 
thought  necessary,  and  with  the  substitution  of  Latin  names  of 
the  parts  for  the  original  French  terms.  The  plates  have  been 
well  reduced  by  the  Osborne  photo-lithographic  process  to  a  small 
folio  size,  and  correspond  to  the  outline  plates,  2  to  13,  of  the 
original  work.  The  work  is  intended  as  a  reference  book  for  use 
in  the  practical  study  of  comparative  anatomy,  and  for  this 
purpose  will  doubtless  prove  very  useful,  as  it  can  be  sold  at  a 
price  that  will  bring  it  within  the  reach  of  all  students,  while  the 
original  work  is  costly  and  quite  generally  inaccessii)le  in  this 
country.  We  understand  that  Dr.  Williams  proposes  to  issue 
additional  volumes  with  similar  reductions  of  the  plates  illustrat- 
ing the  anatomy  of  the  viscera  and  other  organs.  It  is  to  be 
hoped  that  he  may  soon  accomplish  this,  for  in  most  cases  it  is 
quite  as  important,  or  even  more  so,  that  students  should 
thoroughly  study  the  digestive,  circulatory,  respiratory,  and 
nervous  systems,  as  the  bones  and  muscles.  v. 

26.  Distribution  of  the  Alcyonoid  polyps  of  the  Umbellidaria 
group, — The  Umbellulariaj  have  been  found 

Off  the  coast  of  Greenland  in  236,  410  and  121  fathoms. 

In  the  Atlantic  by  the  Challenger  Expedition :    (1)   between 
Cap  St.  Vincent  and  Maderia,  35°  20'   N.,  134^**  W.,  in  2,125 
fatnoms ;  (2)  300  miles  to  the  eastward  of  the  St.  Paul's  rocks, 
!•  47'  N.,  24°  26'  W.,  in  1,850  fathoms;  {Z)  off  Bi^iaV,  \^°  W  ^.^ 
35°  22'  W.,  in  1,600. 
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In  the  AntftTOtifl  by  Ihe  Challenger  Expedition:  (1)  between 
Prince  EdwBrdB'  and  the  Croaet  IsliinflB,  46'  4fl'  S,,  45"  31'  E.,u 
1,S75  fathoms;  (2)  84  inileii  to  the  westward  of  Bo^  Island,  one 
of  the  CrozetB,  46°  16'  8.,  48"  27'  E,,  in  1,00(1  fathoms;  (3)  new  ' 
the ico barrier, 62" 211' S,, 05" 44' E., in  1,875 fnthoms;  (4)northofthe 
ice  barrier,  53°  55'  S.,  109'  35'  E.,  in  1,950  fathoms;  (5)  aonth  of 
Australia,  4'i''  4.!'  S.,  34°  lO'  E.,  in  2,tiOO  feet;  (6)  also  in  tte 
Patitie,  southwest  of  the  Louisinde  group,  in  2,440  fathoms. 

'ITie  LfmbeHularife  are  usually  assoeiatt'd  with  such  deep  Mi 
animals  as  Ophldglypfice,  firisinga,  J'oitrtaleaite,  AnannhyHi*, 
Miuiomldn,  Pet'ilop/ithalmi,  QnathotiA'iviticB,  JifacrurL,  ttc—R. 
V.  WiUemoea-Svhm  in  Anv.  Mag.  N.  //.,  IV,  v,  312. 

m     ASTBONOMy. 

1,  ObKrvalioiis  de  Povlkova  ;  publioes  par  Otto  Stbutk,  IHrec- 
teur  do  i'Observatoire  Central  Nicolas,  volume  vi.  Obttriyationt 
/aitea  an  VercU  Meridian,  S'  Peterebourg,  1873,  folio,  pp.  v  and 
54n. — Among  the  most  important  astronomical  publicAtiona  of  tbe 
past  few  VLiars,  must  be  enumerated  the  maguibcent  series  of  vol- 
nmes  pubfished  at  Poulkova,  one  of  tlie  beaniif'ul  suburbs  of  SU 
PeterpDurg,  by  the  Imperial  Central  Astronomical  Observatory. 
The  sixth  volume  of  this  series  which  contains  the  observations 
made  from  1840  tc  IHSfi  bymeansof  the  Kepsuld  meridian  circle,  has 
recoutlybeen  received  in  tbis  country.  The  iiumbeFof  observatioai 
oouttuned  in  this  single  volume  amount  to  91,000,  and  appertala  to 
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IV.      MlriCt;i,I.AN'EOL".S   SciEXTIFIC   Intellioknl'k. 

1.  Journal  of  t!i<-  Si-ottis/i  Jfeleorvlog/ral  iS'iriety,  with  Tables 
for  year  ending'  :ilst  DecemluT,  1?<74.  Publisbed  quarterh. 
Jnlv,  l^Tt— .lulv.  iy75.  (William  Blackwood  it  Sons,  Ediu- 
bni'-li  and  London.)— Tli is  miinl.cr  of  tbe  Scottish  iMeleoro logical 
Journal  contains,  among  its  papers,  a  very  important  memoir  on 
the  influence  of  weather  on  mortality  from  diHerent  diseases  and 
for  difterent  ages,  by  Jlr.  Alexander  Uuclian  and  Dr.  Artliar 
Jlityhell,  extending  to  SO  pages.  The  enquiry  embraces  ;he 
three  decades  from  1845  to  1874  inclusive;  and  the  Registrar- 
General's  weekly  reports  of  deaths  in  London  are  the  basis  of  the 
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carves  in  the  diagrams,  the  reports  being  full  and  the  deaths  all 
having  taken  place  under  one  climate.  To  construct  a  curve  for 
the  deaths  by  any  disease  an  average  weekly  death-rate  of  20  is 
stated  to  be  required.  In  connection  with  the  tables  of  diagrams 
for  each  disease,  there  are  meteorological  reports  for  the  same 
period. 

It  appears  that  in  London  the  deaths  from  all  causes  for  the  30 
years,  had  their  extreme  maximum  in  December  and  January  ; 
that  with  the  beginning  of  April  there  commenced  a  long  decline 
in  number  to  the  extreme  minimum  in  June ;  then  began  a  rise  to 
a  second  lower  maximum  in  the  latter  half  of  July,  continued 
through  the  iirst  half  of  August ;  and  then  a  decline  to  another 
minimum  in  October,  after  which  the  rise  toward  the  December 
maximum  began. 

The  following  are  some  of  the  facts  indicated  with  regard  to 
deaths  in  London :  The  death-rate  for  scarlatina  is  low  for  March, 
April,  May,  and  high  for  October  and  November ;  for  whooping 
cough,  high  from  February,  March  to  April,  and  low  for  Septem- 
ber and  October ;  for  typhoid  fever,  low  for  May,  Jmie  and  early 
July,  and  high  for  November  and  late  October ;  for  dysentery  and 
diarrhoea,  low  for  Jatiuary  and  June,  and  very  hi^h  in  the  latter 
half  of  July  and  August ;  for  bronchitis,  pneumonia  and  asthma, 
high  in  December,  January  and  February,  with  the  extreme  in 
January,  and  low  from  June  to  October ;  by  suicide,  maximum 
from  April  to  the  last  of  June,  and  an  extreme  minimum  in  the 
early  part  of  February.  These  cases  and  those  of  all  other  dis- 
eases of  which  the  deaths  were  sufficiently  numerous  are  ex- 
hibited in  the  diagrams. 

The  paper  next  takes  up  the  question  of  deaths  and  their  dis- 
eases dunng  six  sections  of  the  year  distinguished  by  differences 
in  temperature  and  dryness ;  then  the  influence  of  weather  on 
deaths  at  different  ages,  showing  one  maximum  for  children  under 
one  year  in  the  latter  half  of  July  and  beginning  of  August,  and 
another  higher  in  December,  January  and  February,  while  for  in- 
dividuals above  one  year  only  the  latter  maximum  is  distinct. 
Afterward  the  influence  of  weather  on  the  mortality  of  the  two 
sexes  is  illustrated,  bringing  out  a  maximum  for  both  in  December, 
January,  and  the  latter  part  of  March,  a  minimum  for  both  in 
June,  a  second  maximum  in  the  latter  half  of  July  and  first  half 
of  August,  and  a  second  minimum  in  October,  with  the  winter 
maximum  higher,  and  the  summer  minimum  lower,  for  females 
than  for  males.  Another  table  shows  that,  deducting  the  deaths 
from  bowel  complaints,  there  is  no  summer  onaximum  for  deaths 
by  all  other  diseases,  but  instead  a  continued  minimum  which  is 
greatest  in  July  and  August.  The  diseases  which  are  like  bowel 
complaints  in  having  their  maximum  in  summer,  are  shown  to  be 
jaundice,  tabes  mesenterica,  enterites,  thrush,  atrophy  and  debility. 
The  article  closes  with  four  long  tables  ;  Table  I,  showing  the  dif- 
ferent diseases  for  each  year,  together  with  a  column  stating  the 
population  of  London ;  Table  11,  giving  the  mean  weekly  death  rate 
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on  an  average  of  the  30  years  for  pach  of  the  diSerent  caases  of 
death;  Table  IH,  showing  fur  thi'  different  dieeascs  and  other 
registered  canses  of  death  for  the  30  years  tlie  pertxntages  of  «fr 
CSM  or  defect  of  the  death-rat«  of  each  week  of  the  year  as  coin- 
pared  with  the  general  average  of  the  52  we«ks ;  and  Table  IT, 
sbowinir  the  average  death-rate  at  different  age»  from  all  causes. 

2.  Voy<ige»  a  la  Cote  Nord-Oueat  de  P.imii-ique  exicti  rfu- 
rant  ka  Anneet,  1870-72 ;  par  Alph.  L,  Pinaet,  VoL  I,  Partw 
I,  Hisioire  Na'urelle.  Pans,  1875.  *°,  pp.  61,  with  plates  A 
to  E. — Mr.  Pinart  hae  devoted  himself  tii  the  self-imposed  taak 
of  exploring  the  Northwest  Coast  of  Araeriea,  with  special  refer- 
ence to  the  ethnography  uf  the  tribee  inhabiting  Alaska  aud  tlw 
Aleutian  Islands.  The  author,  being  himself  especially  devowd 
to  ethnographical  and  linguistic  studies,  has  sought,  iu  tms  i>art  of 
bis  beautiful  work,  the  aid  of  men  eminent  in  their  own  lieparV 
mcnts  in  working  up  the  natnral  history  materials  collecteii  by 
him.  M.  JanneitaK,  President  of  the  Geolojiical  Society  of 
France,  has  prepared  the  catalogue  of  geological  speoltnens  and 
observations  on  them ;  >L  L6on  de  ('essac  lias  made  the  .Miuro- 
scopiiial  and  Chemiual  analyses  of  some  of  the  rocke  of  Alatikt; 
the  Paleontology  is  prepared  by  .M.M.  Gaudry  and  P.  Fischer; 
and  the  Zoology  is  by  Fischer,  K.  Perrier  and  P.  Gerv.iii.  The 
author  proposes  to  issue  three  volumes  of  this  geries,  each  to  gdd- 
tain  Rix  iiarls  similar  to  the  one  now  issued.  He  has  favored  oe 
with  a  sight  of  the  plates  illustratiuK  the  ethnology  of  lus  votak^  J 
which  be  has  enriched  by  reaearohes  daring  three  winters  in  lb  J 
Petersburgh,  where  the  extended  rollection  made  by  the  mission-  * 

ally  placf'l  at  his  disposal  by  ihe  liussian  (jovemment.  Having 
completed  the  manUKcript,  and  left  the  execution  of  the  work  to 
his  publisher,  he  is  again  about  entering  on  a  now  exploration, 
under  a  eonimission  from  the  French  Government,  having  for  ita 
object  the  sluiiy  of  the  ethnology  and  langtiiiges  of  the  southern 
races  of"  the  west  coast  of  both  North  ami  South  America. 
After  visiting  Washington  he  plans  to  go  to  San  Francisco  and 
thence  by  the  coast  to  Valparaiso,  with  a  view  of  determining  if 
possible,  besides  other  things,  the  source  and  direction  of  migra- 
tion of  the  native  American  tribes  of  both  hemispheres.  Fortu- 
nately for  science,  M.  Pinart  is  wiUlng  to  devote  bis  time  and 
ample  private  fortune  to  these  researches.  His  Government  has 
enc(turaged  him  hy  giving  bini  a  commission  which  requii-es  him 
to  report  specially  upon  certain  points  with  reference  to  the  Cen- 
tral American  States,  with  which  bis  former  voyages  have  alrfady 
made  him  familiar.  b.  s. 

3.  General  Tm/ex  of  Profeaskmal  and  Scientijic  papers  eon- 
tained  in  the  United  States  Coast  Sur-.'ej/  Reports  from  18.51  to 
1870.  Constituting  Ajipendix  17  in  the  Keport  for  1871. — Tlie 
Coast  Survey  Heports  issued  under  the  late  eminent  Superintend- 
ent, Prof.  Hache,  and  also  bis  able  successor.  Prof  Peirce,  coniam 
a  large  number  of  original  memoirs  of  high  scientific  character. 
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and  consequently  this  Index  has  great  importance.  The  volumes 
contain  many  papers  discussing  tides  in  general,  and  the  tides  of 
the  Atlantic,  Pacific,  and  of  special  portions  of  the  coast  of  the  Uni- 
ted States  by  Professor  Bache ;  also  othei's  on  tides,  by  C.  A.  Schott, 
Q.  Wurdemann,  &c. ;  several  papers  on  the  Gulf  Stream,  its  depth, 
temperature  and  soundings,  by  Prof.  Bache,  with  others  by  E.  B. 
Hunt,  H.  Mitchell,  &c. ;  papers  on  hydrographic  changes  produced 
by  tides  and  currents ;  on  the  measurements  of  heights,  by  T.  J. 
Cram ;  on  the  chronometric  determinations  of  longitude,  bj  W.  C. 
and  G.  P.  Bond,  A.  D.  Bache,  C.  A.  Schott ;  on  telegraphic  deter- 
minations of  longitude,  by  S.  C.  Walker,  B.  A.  Gould,  G.  W. 
Dean,  Ac. ;  on  longitude  by  occultations  of  the  Pleiades,  and  lunar 
tables  used  in  the  same,  etc.,  by  Prof.  Peirce ;  on  the  observations 
of  the  solar  eclipse  of  July,  1861,  with  reference  to  longitude  de- 
terminations, by  Prof.  Peirce  ;  use  of  zenith-telescope  for  observa- 
tions of  time,  by  J.  E.  Hilgard;  on  star-catalogues,  by  C.  A. 
Schott ;  on  solar  eclipses,  by  various  authors ;  on  solar  spots,  by  C. 
A.  Schott ;  on  the  moon's  mass,  as  deduced  from  a  discussion  of 
the  tides  of  Boston  harbor,  by  William  Ferrel ;  on  deep  sea 
soundings,  by  W.  P.  Trowbridge;  on  terrestrial  magnetism,  giv- 
ing observations  in  the  United  States  and  general  discussions,  by 
Prof.  Bache  (and  including  his  memoir  on  his  magnetic  survey  of 
Pennsylvania  and  the  adjoining  States  in  1834  to  1862),  Mr.  Schott 
(whose  papers  are  very  numerous),  W.  P.  Trowbridge,  J.  E.  Hil- 
rard,  G.  W.  Dean;  on  deep  sea  dredgings,  by  J.  W.  Bailey,  L.  F. 
f ourtal^s,  Prof.  Agassiz ;  on  the  rlorida  coral  reef^  by  Prof. 
Agassiz,  also  by  E.  B.  Hunt ;  on  earthquake  waves  in  the  Pacific, 
by  A.  D.  Bache,  also  by  J.  E.  Hilgard ;  besides  a  large  number  of 
papers  bearing  on  other  topics  arising  out  of  the  survey.  The 
papers  on  physical  subjects  are  among  the  most  important  that 
have  been  anywhere  published. 

4.  On  a  Discovery  of  Meteoric  Iron  in  Missouri  /  by  G.  C. 
Bboadhbad  (Mines,  Metals  and  Arts,  St.  Louis,  for  Sept.  20). — 
Nearly  six  months  ago  I  obtained  knowledge  of  a  mass  of  meteoric 
iron  in  Bates  County,  but  only  recently  found  out  just  where  it 
was,  and  last  week  I  went  to  Butler  and  obtained  it.  It  was 
plowed  up  in  a  field  by  a  man  named  Abram  Crabbe,  living  eight 
miles  southwest  of  Butler.  For  a  long  time  it  remained  scarcely 
noticed  «by  him,  but  at  last,  thinking  it  rather  heavv,  he  brought 
it  into  Butler  and  left  it  at  a  blacksmith's.  When  1  heard  of  its 
being  there,  I  requested  a  fragment.  A  piece  was  cut  off*;  the 
smith,  first  heating  it,  was  occupied  nearly  two  hours  in  the  cut- 
ting. 

This  is  the  first  meteorite  that  we  know  of  having  been  found  in 
IffissourL  Its  total  weight  is  a  little  less  than  90  pounds,  and  it  is 
a  rough-looking,  rather  irregular  mass,  somewhat  pitted  over  the 
surfjAce,  as  they  generally  are.  From  its  great  weight  in  compari- 
son with  its  size  and  luster,  I  stippose  it  to  be  nearly  all  native 
iron  with  undoubtedly  some  nickel  in  its  composition. 

Pleaaant  Hill,  Mo.,  September  1. 
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fi.  On  Poinont  in  relation  to  Medical  Juritprudf.nc*  nnd  Md 
t'cine.  Uy  AufKEn  Swaine  Taylor,  M.D.,  F.R.S.,  Ac.  Third 
AmericaD,  from  thu  third  English  edition.  Philadelphia,  H.  C. 
Lea.  1876,  8vo,  pp.  7B8,  with  104  iUoBtratioiiB  in  the  t«iL— 
Dr.  Taylor's  manual  on  poisons  long  ago  became  a  standanl  an- 
thorily,  and  the  ap|>earauee  of  a  new  and  thoroughly  revised  edi- 
tion brought  down  to  May,  1875,  will  be  welcomed  by  all ' 
ested  in  such  studies,  A  rapid  survey  of  the  volume  shows  ei- 
tenaive  changea,  both  by  addition  and  omission.  In  fact  the 
work  has  been  remodulU'd  in  accordance  with  the  changes  of  toit- 
cologieal  acienca,  to  meet  the  wants  of  students  in  law  and  meil- 
iciue.  B.  s. 

6.    (hi   the.  Strength  of  the  Lion  and  tie  Tiger;  by  Uev.  Sau- 
DHL  Haitoiiton. — In  Nature,  vol.  xii,  p.  474  in  a  rt'view  of  Dr, 


Fayt!i''8  book  on  thf  ti^er,  doubts  are  thi-own  by  the 
the  statement  that  the  tiger  is  stronger  than  the  lion.  Dr.  Fayer*! 
statement  cannot  be  contradicted  by  anv  pertton  well  acfjuaintvil 
with  both  animala.  In  my  book  on  "  Animal  Mcehanici^."  pub- 
lished in  1873,  I  have  proved,  p.  302,  that  the  strength  of  the  lion 
in  the  fore  limba  is  only  0))'0  per  cent  of  that  uf  the  tiger,  and 
that  the  strength  of  his  hiJid  limbs  is  only  05-9  per  cent  of  that  of 
the  tiger. 

I  may  add  that  tive  men  can  easily  hold  down  a  lion,  while  it 
requires  nine  men  to  control  a  tiger.  Martial  also  states  that  the 
tigers  always  killed  the  lions  in  the  amphitheatre.  The  lion  is,  in 
truth,  a  pretentious  humbug,  and  owea  nia  reputatiOD  to  bis  us^eH 
ing  mane,  and  he  will  run  away  like  a  whipped  cur,  under  circnm- 
st:.mi.s  in  wluHi  tliL.  li.u-t-r  will  boldly  attack  mid  kill.-.V,r("rf, 
Oct.  7,  ill,  a  letter  dated  Trinity  tJolleffe,  Dulilin,  OH.  1. 


Wii.i.iAM  JoHv  Hen-wood,  F.H.S.,  F.(;.S.,  died  on  the  5th  of 
August,  in  hiH  7lsl  year.  He  w:is  the  author  of  papers  on  Miner- 
alogy, and  of  el  alio  rate  memoirs  on  :hu  metalliferous  deposits  nf 
Cornwall  and  Devon,  and  vanous  othur  topics  connected  witli 
mines  and  mining. 

Samiei.  U  TiLi.MA.v,  Ph.D.,  LL.I),,  died  September  4th,  at  the 
age  of  62  vearB.  I'ruf.  Tillman's  contributions  to  t-heniieai  litera- 
ture have  been  mainly  in  the  dejiaitinents  of  chemical  philosophy 
and  noTuenclaturc. 

U  wre  KpenndditPh  g  m  F  g 


APPENDIX. 


A.RT.  LL — On  the  Odontomithes^  or  Birds  with  Teetli ;  by  Prof. 
O.  C.  Marsh.     With  plates  IX  and  X. 

Bemains  of  birds  are  among  the  rarest  of  fossils,  and  few 
lave  been  described  except  from  the  more  recent  formations. 
With  the  exception  of  Archceopteryx  from  the  Jurassic,  and  a 
single  species  from  the  Cretaceous,  no  birds  are  known  in  the 
>ld  world  below  the  Tertiary.  In  this  country,  numerous 
remains  of  birds  have  been  found  in  the  Cretaceous,  but  there 
is  no  satisfiswjtory  evidence  of  their  existence  in  any  older  forma- 
tion, the  three-toed  footprints  of  the  Triassic  being  probably 
all  made  by  Dinosaurian  reptilea 

The  Museum  of  Yale  College  contains  a  large  series  of 
remains  of  birds  from  the  Cretaceous  deposits  of  the  Atlantic 
coast  and  the  Rocky  Mountain  region,  thirteen  species  of 
which  have  already  been  described  by  the  writer.  The  most 
important  of  these  remains,  so  far  as  now  known,  are  the 
Ocumlorntthes,  or  birds  with  teeth,  and  it  is  the  object  of  the 
present  communication  to  give  some  of  the  more  marked 
characters  of  this  group,  reserving  the  full  description  for  a 
memoir  now  in  course  of  preparation. 

The  first  species  of  birds  in  which  teeth  were  detected  was 
Ichthyomis  dispar  Marsh,  described  in  1872.*  Fortunately  the 
type  specimen  of  this  remarkable  species  was  in  excellent 
preservation,  and  the  more  important  portions  of  both  the  skull 
and  skeleton  were  secured.  These  remains  indicate  an  aquatic 
bird,  fully  adult,  and  about  as  large  as  a  pigeon. 

The  skull  is  of  moderate  size,  and  the  eyes  were  placed  well 
forward.  The  lower  jaws  are  long,  rather  slender,  and  the 
rami  were  not  coossified  at  the  symphysis.  In  each  lower  jaw 
there  are  twenty-one  distinct  sockets,  and  the  series  extends 
over  the  entire  upper  margin  of  the  dentary  bone,  (Plate  IX, 
figures  1  and  2).     The  teeth  in  these  sockets  are  small,  com- 

Kjssed  and  pointed,  and  all  are  directed  more  or  less  backward, 
e  crowns  are  covered  with  nearly  smooth  enamel.  The 
maxillary  teeth  appear  to  have  been  numerous,  and  essentially 
the  same  as  those  in  the  mandible.  Whether  the  premaxillary 
bones  supported  teeth,  or  were  covered  with  a  horny  beak  can- 
not be  determined  from  the  present  specimen. 

♦  This  Journal,  vol.  iv,  p.  314,  and  vol.  v,  p.  74, 
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The  scapulMr  arch  and  the  bones  of  the  wings  and  le^s  iJl 
conform  cloBcty  to  tlie  true  avian  type.  The  slernuoi  has  i 
prominent  keel,  and  elongated  grooves  for  the  expanded  eon- 
coids.  The  wings  were  very  hirge  in  proportion  to  the  legs, 
and  the  humerus  had  an  extended  radial  cr&^t.  The  metacar- 
pals are  coossified,  aa  in  recent  birds,  thus  differing  widely  from 
those  of  ArchcEoptert/x.  The  bonea  of  the  ]josterior  extremitio 
are  slender,  and  resemble  those  of  some  aquatic  birds.  The 
centra  of  the  vertebrae  are  all  biconcave,  the  concavities  at 
each  end  being  distinct,  and  nearly  equal.  (Plate  IX,  figures 
8  and  4.)  The  sacrum  is  elongated,  and  made  up  of  a  lat^e 
number  of  coossified  vertebrse.  Whether  the  tail  was  elongated 
or  Dot  cannot  at  present  be  decided. 

The  jaws  and  teeth  of  this  species  show  it  to  bave  been 
carnivorous,  and  it  was  probably  aquatic.  Its  powerful  wings 
indicate  that  it  was  capable  of  prolonged  flight 

Another  Cretaceous  bird,  (Apalomia  celer  Marah,)  belonging 
apparently  to  the  same  order  as  fc/ifhyorttis,  was  found  by  the 
wnter  in  1872  in  the  same  geological  horizon  in  Kansas,* 
The  remains  preserved  indicate  an  individual  about  the  same 
size  as  Ichtiiyoruis  dit^ar,  but  of  more  slender  proportions.  The 
vertebrae  are  biconcave,  and  there  were  probably  teeth. 

The  most  interesting  bird  with  teeth  yet  discovered  ia  pe^ 
b&pa  Hesperomin  rtgalis,  a  gigantic  diver,  alao  from  the  Gk*- 
Cflous  of  Kansas,  and  discovered  by  the  writer  in  1870.  Tb* 
type  spei.-inier(,  whii'li  wa?  faniid  by  tlir  writer  in  \>^1\,  :ind 
described  soon  ailer,  consisted  mainly  of  vertebriB  and  ihe 
nearly  complete  pastcricir  limbs,  all  in  excellent  pre.'iervatioiL+ 

A  nearly  pcrlect  .skeleton  of  this  species  was  obtained  in 
Western  Kansas  by  Mr.  T.  II.  Kusccll  and  the  writ<?r  in  Novem- 
ber, 1872,  during  the  ex]>Ioi-ations  of  the  Yale  College  party, 
and  acvenil  other  less  iierfect  specimens  have  since  been  secured, 
and  are  now  in  the  Yale  Museum.  These  various  remaius 
apparently  all  Ix-iong  to  one  species. 

The  skull  of  Hei>)ierori"'s  has  the  same  general  form  as  that 
in  Colymbits  torquatus  Briin.,  but  there  is  a  more  promineDl 
median  crest  between  the  orbits,  and  the  beak  is  less  jvoinled. 
The  bi'iiin  cavity  was  quite  small.  Tiie  maxillary  Imncs  are 
masive,  and  have  throughout  their  length  a  deep  inferior 
groove  wliich  was  thickly  set  with  .sharp,  pointed  teeth.  These 
teeth  had  no  true  .sockeu*,  but  between  their  bases  there  are 
slight  pi-ojwtions  from  the  sides  of  the  gi-ooves,  (Plate  S. 
figure  2.)  Tlie  leoth  liavf  pointed  crowns,  covered  with 
enamel,  and  supported  on  stout  fangs  (Plate  X,  figure  la.) 
In  form  of  crown  and  bii-sc,  tljcy  most  resemble  the  teeth  of 
Mosasauroid  reptiles.  The  method  of  replacement,  also,  was 
This  Journal,  v,  14,  Jan.,  \S"a.        \'S\vi*S'iMiiiibi,\\i.  360,  Uay,  \S'>2. 
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le  same,  as  some  of  the  teeth  preserved  have  the  crowns  of 
le  saccessional  teeth  implantea  in  cavities  in  their  fangs. 
'he  maxillary  grooves  do  not  extend  into  the  premaxillaries, 
ttd  the  latter  do  not  appear  to  have  supported  teeth.  The 
sternal  appearance,  moreover,  of  the  premaxillaries  seems  to 
idicate  that  these  bones  were  covered  with  a  horny  bill,  as  in 
lodem  birds. 

The  lower  jaws  are  long,  and  slender,  and  the  rami  were 
nited  in  front  only  by  cartilaga  The  dentary  bone  has  a  deep 
roove  throughout  its  entire  length,  and  in  this,  teeth  were  thick- 
f  planted,  as  in  the  jaws  of  Jcht/iyosaunis.  The  lower  teeth 
re  similar  to  those  above,  and  all  were  more  or  less  recurved. 
Plate  X,  figure  1.)  These  grooves  contain  slight  projections 
x>in  the  sides,  but  there  are  no  true  sockets.    (Plate  X,  figure  2.) 

The  scapular  arch  of  Hesperoruis  presents  many  features  of 
iterest.  The  sternum  is  thin  and  weak,  and  entirely  without  a 
eeL  In  front,  it  resembles  the  the  sternum  of  Apteryx^  but  there 
re  two  very  deep  posterior  emarginations,  as  in  the  Penguins. 
i'he  scapula  and  coracoid  are  very  small.  The  wing  bones  are 
iminutive,  and  the  wings  were  rudimentary,  and  useless  as 
rgans  of  either  fiight  or  swimming. 

The  vertebrae  in  the  cervical  and  dorsal  regions  are  of  the  true 
•mithic  type,  the  articular  faces  of  the  centra  being  quite  as  in 
aodem  birda  (Plate  X,  fibres  S  and  4.)  The  sacrum  is  elon- 
;ated,  and  resembles  that  m  recent  diving  birds  The  last 
acral  vertebra  is  quite  small.  The  caudal  vertebrae,  which  are 
kbout  twelve  in  number,  are  very  peculiar,  and  indicate  a  struc- 
ure  not  before  seen  in  birda  The  anterior  caudals  are  short, 
?ith  high  neural  spines  and  moderate  tranverse  processes.  The 
niddle  and  postenor  caudals  have  very  long  and  horizontally 
expanded  tranverse  processes,  which  restrict  lateral  motion,  but 
jlearly  indicate  that  the  tail  was  moved  vertically,  probably 
n  diving.  The  last  three  or  four  caudal  vertebrae  are  firmly 
iodssified,  forming  a  flat  terminal  mass,  analogous  to,  but  quite 
mlike,  the  "ploughshare"  bone  of  modern  birds.  The 
interior  two  at  least  of  these  caudals  have  expanded  transverse 
jrocesses. 

The  pelvic  bones,  although  avian  in  type,  are  peculiar,  and 
>resent  some  well  marked  reptilian  features.  A  resemblance 
o  the  corresponding  bones  of  the  Cassowary  is  at  once  evident, 
specially  in  ^  side  view,  as  the  ilium,  ischium,  and  pubis  all 
lave  their  posterior  extremities  separate.  The  two  latter  are 
lender,  ana  also  free  back  of  their  union  with  the  ilium  at  the 
xjetabulum.  The  ischium  is  spatulate  at  its  distal  end,  and  the 
mbis  rodlika  The  acetabulum  differs  from  that  in  all  known 
ards,  in  being  closed  internally  by  bone,  except  a  foramen^ 
hat  perforates  the  inner  wall. 
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The  femur  is  unusurdly  abort  and  stout,  much  flattened  aniero- 
posteriorly,  and  the  aliaft  curved  forward.  It  somewhat  resem- 
bles in  form  the  femur  of  Oolymhus  torquatiis  Briin.,  but  the 
ereat  trochanter  is  proportionally  much  less  developed  in  i 
fore-and-aft  direction,  and  the  shaft  is  much  more  tlattened. 
The  tibia  is  straight  and  elongated.  Ite  proximal  end  h&a  t 
moderately  developed  cnemial  process,  with  an  obtuse  apes. 
The  epi-cnemial  ndge  is  prominent,  and  continued  distallj 
about  one-half  the  length  of  the  ahafi  The  distal  end  of  the 
tibia  has  on  its  anterior  face  no  ossified  supratendinal  bridge, 
dift'cring  in  this  respect  from  nearly  all  known  aquatic  biidi 
The  fibula  is  well  developed,  and  resembles  that  of  the  Diver?. 
The  patella  is  large,  as  in  Podiceps,  and  in  position  extends  fet 
above  the  elevated  rotuhir  process  of  the  tibia. 

The  tarso-melatarsal  bone  is  much  compressed  transversely, 
and  resembles  in  its  main  features  that  of  Columbus.  On  its 
anterior  fac«  there  is  a  deep  groove  between  the  third  and  fourUi 
metatareal  elements,  bounded  on  its  outer  margin  by  a  promi- 
nent rounded  ridge,  which  expands  distally  into  the  free 
articular  end  of  the  fourth  metatarsal.  This  extremity  projecti 
far  beyond  the  other  two,  and  is  double  the  size  of  either,  ibna 
showing  a  marked  difference  from  any  known  recent  or  fossil 
bird.  There  is  a  shallow  groove,  also,  between  the  secondand 
third  metatarsals.  The  second  metatarsal  is  much  shorter  thia 
the  third  or  fourth,  and  its  tn^hlear  end   resembles  in  shape 

and    sizr    th:it   uf    tlic    U'vuwv.     Tlio   cxi-^tem f  a  lialhix  is 

indicated  by  ;iii  (.'lungatol  oval  iiidcnt:itioii  on  the  inner  margin 
above  the  articular  fiice  of  the  sewnd  metatarsal.  The  free 
extremities  of  the  metatarsals  have  the  same  oblique  arrange- 
ment as  in  the  Coli/mbiila-,  to  facilitate  the  forward  stroke  ot 
the  foot  through  tJie  waiter.  There  are  an  (.■.iiia]:j  or  even 
grooves  for  tentloni?  on  the  posterior  face  of  the  proximal  eud. 
as  in  the  Divers  and  most  other  birds ;  but  below  this,  there  is 
broad,  shallow  depression,  extending  nitlier  more  thnn  iialf  wuv 
to  the  distal  extremity. 

The  phalanges  are  shorter  than  in  most  swimminir  bir.k 
Those  of  the  large,  external  toe  are  very  (leculiar,  although  an 
approach  to  the  same  ^tructul■c  is  seen  in  the  genus  Poiiicejis. 
On  the  outer,  inferior  margin,  they  are  .ill  deeply  excavated. 
The  first,  second,  and  third  have,  at  their  distal  ends,  a  single, 
oblique,  articular  face  on  the  inner  halt  of  the  extremity,  and 
the  outer  portion  is  produced  into  an  elongated,  obtuse  process, 
which  fits  into  a  corresponding  cavity  in  the  adjoining  phalanx. 
This  peculiar  articulation  prevents  flexion  except  in  one 
direction,  and  greatly  increases  the  strength  of  the  joitits.  The 
terminal  phalanx  of  this  toe  wiis  much  compressed.  The  third, 
or  niifJdJe,  toe  was  great\y  TOler\oT  \.o  the  fourth  in  size,  ujid  liad 
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er,  compressed  phalanges,  which  correspond  essentially  in 
main  features  with  those  of  modern  Divers, 
e  remains  preserved  of  Hesperomis  regalis  show  that  this 
38  was  larger  than  any  known  aquatic  bird.  All  the 
mens  discovered  are  in  the  Yale  College  Museum,  and 
!  essentially  in  size,  the  length  from  the  apex  of  the  bill  to 
nd  of  the  toes  being  between  five  and  six  feet  The  hab- 
r  this  gigantic  bird  are  clearly  indicated  in  the  skeleton, 
3t  every  part  of  which  has  now  been  found.  The  rudi- 
ary  wings  prove  that  flight  was  impossible,  while  the 
rful  swimming  legs  and  feet  were  peculiarly  adapted  to 
motion  through  the  water.  The  tail  appears  to  have  been 
I  expanded  horizontally,  as  in  the  Beaver,  and  doubtless 
m  efficient  aid  in  diving,  perhaps  compensating  in  part  for 
of  wings,  which  the  Penguins  use  witn  so  much  efiect  in 
ming  under  water.  That  Hesperomis  was  carnivorous  is 
ly  proven  by  its  teeth ;  and  its  food  was  probably  fishes. 
le  zoological  position  of  He^peroimis  is  evidently  in  the 
iomithes ;  but  the  insertion  of  the  teeth  in  grooves,  the 
ice  of  a  keel  on  the  sternum,  and  the  wide  oiflrerence  in 
ertebrsB  require  that  it  be  placed  in  a  distinct  order,  which 
be  called  Odontokce,  in  allusion  to  the  position  of  the  teeth 
ooves. 

le  two  orders  of  birds  with  teeth  would  then  be  distin- 
led  as  follows : — 

Sub-Olass,  ODONTORNITHES  (or  AVES  DBNTATJE). 

eeth  in  sockets.     Vertebrae  biconcave.     Sternum  with  keeL 
ifVings  well  developed. 

Order,  Iohthyornith]&& 

jeth  in  grooves.     VertebraB  as  in  recent  birds.      Sternum 
without  keeL     Wings  rudimentary. 

Order,  Odontolojb. 

comparing  Ichthyorw's  and  Hesperomis,  it  will  be  noticed 
the  combination  of  characters  in  each  is  very  remarkable, 

?uite  the  reverse  of  what  would  naturally  be  expected, 
ormer  has  teeth  in  distinct  sockets,  with  biconcave  verte- 
while  the  latter  has  teeth  in  grooves,  and  yet  vertebrae 
ir  to  those  of  modern  birds.  In  point  of  size,  and  means 
:omotion,  the  two  present  the  most  marked  contrast.  The 
hat  two  birds,  so  entirely  different,  living  together  during 
Jretaceous,  should  have  been  recovered  in  such  perfect 
rvation,  suggests  what  we  may  yet  hope  to  learn  of  life  in 
period. 
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The  geological  horizon  of  all  the  0<lontoTnitkes  now  known  ii 

the  Upper  Cretaceous.     The  associated  vertebrate  fossils  are 
mainly  Mosasauroid  reptiles  and  Pterodactyls. 

A  full  description  with  plates  of  all  the  cnown  Oiiontornilha 
13  now  being  prepared  by  the  writer. 
Tale  College,  New  UaTen,  Oct.  lath,  181(1. 


BxPLAHATTOv  or  Plitbb. 
Plate  IX. — l<:hViyornis  ditpar  Usish.     Twice  natural  aiie. 

Figure  1.  Left  bwer  jaw;  aide  view. 

Figure  a,  I*Il  lower  jaw ;  lop  Tiew. 

Figure  'i.  Carvical  vertebra ;  aide  view. 

Figure  4.  Same  vertebra ;  front  view. 
FIMe  X. — Hetptrornia  rigalia  Marvb. 

Figure  1.  L«ft  lower  jaw:  aide  view:  balf  natural  aia. 

Figure  la.  Tooth ;  four  tJmeB  natural  aize. 

Figure  'i.  Left  lower  jaw ;  top  view ;  halt  oatural  eue. 

Figures.  Dorsal  vertebra ;  aide  view;  nUoral  size. 

Figure  A.  Sntue  UTtebro  ;    fn^ut  vii'W 
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Art.  LII. — On  Sovihem  New  England  during  the  melting  of  the 
Oreat  Olacier ;  by  James  D.  Dana.     No.  IV.* 

IV.      DbPBBSSION   of  tub   land,   OB  AMOUNT   OF   SUBSBQUBNT 

BLBYATION. 

The  higher  of  the  terraces  of  stratified  drift,  especially  of 
those  alon^  the  shores  of  estuaries  and  tidal  inlets,  or  within 
the  lower  tidal  part  of  the  river  valleys,  are  rightly  regarded  as 
evidence,  after  making  the  necessary  deductiojis,  of  the  amount  of 
upward  change  of  level  which  the  region  containing  them  has 
undergone.  The  following  are  some  heights  above  nigh- water 
or  flood  level  observed  in  Southern  New  England  : 

1.  The  terrace  plain,  or  upper  level  of  the  stratified  drift,  in 
the  northeast  corner  of  the  New  Haven  plain,  near  Whitneyville 
— 60  feet;  and  in  the  northwest  corner,  at  Westville — 47  feet. 

2.  On  the  Housatonic  River  near  Birmingham,  ten  miles 
from  the  Sound  and  nine  miles  west  of  New  Haven — 95  feet. 

3.  In  the  Connecticut  valley,  in  the  vicinity  of  Middletown, 
about  thirty  miles  from  the  Sound  and  twenty-three  miles 
northeast  of  New  Haven — 150  feet 

4.  At  the  head  of  the  fiord  called  the  River  Thames,  at  Nor- 
wich, sixteen  miles  from  the  Sound  and  nearly  fifty  miles  north 
of  east  of  New  Haven — 110  feet. 

5.  At  the  head  of  Narragansett  Bay,  about  Providence,  a 
mile  above  the  mouth  of  rrovidence  River,  and  about  100 
miles  north  of  east  of  New  Haven — 80  feet. 

Here  we  have  terraces  at  five  places  in  Southern  New  Eng- 
land, thirty  miles  or  less  from  the  Sound,  and  within  reach  of 

*  For  the  preceding  parts  of  this  memoir  see  pp.  168,  ^80,  ^Ib^,  oi  \X)\%  ^^>xai^. 
Am.  Joum.  Sol—Thihd  8BHJS8,  Vol.  X,  No.  60.— D»c,^  \ftT5* 
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the  tides,  having  the  following  heights  above  flood-level :  uesr 
New  Haven,  47  to  50  feet ;  at  Birmingham,  95  feet ;  near  Mid- 
dletown,  150  feet;  at  Norwich,  110  feet ;  and  at  Providence, 
80  feet.  What  are  iht  necessary  dediKlions  to  be  made  from 
these  numbers  in  order  to  obtain  for  each  place  the  amount  of 
that  change  of  level  (the  depression  of  the  land  when  the 
deposits  were  made,  and  the  subsequent  elevation)  which  led 
to  the  present  elevated  position  of  these  plains  of  stratified 
drift,  making  them  into  river-vallev  and  estuary  terraces?  K 
any  elevated  shell-bearing  sea-beacoes  existed  on  the  shores  of 
the  Sound,  the  question  as  to  the  amount  of  elevation  einee 
the  Champlain  period  would  be  easily  answered.  But  such 
evidence  as  already  explained,  is  wanting;  and  wanting  aUo 
outside  of  the  limits  of  the  Sound,  even  to  Ca]>e  Cod, 

In  order  to  make  correct  observations  on  this  subject  and  W- 
rive  at  right  conclusions,  several  points  have  to  be  noted,  a 
brief  review  of  which  is  here  given  by  way  of  introduction. 

1.  The  height  to  be  measured  should  be  that  of  the  hi^heai 
terrace  plain  above  the  level  of  the  highest  modem  flood-plain  or 
lower  flats.  For  the  terrace-plain,  where  of  full  height,  marks 
approximately  the  flood-level  of  the  Champlaiu  era,  just  us  the 
flood-piain  of  a  stream  in  these  modem  times  marks  the  levd 
Dearly  of  modem  floods.  This  point  has  been  considered  in 
obtamiDfi  the  nnmben  for  the  faeigbte  above  given,  e&ch  btaog 
the  height  of  the  terrace-plain  above  flood-water  level. 

2.  An  ;dlow;iii.;f  \v^^  lo  he  iwV-  for  ihc  fxcuss  in  hei^'ht -f 
the  Glucial  lloud — tljat  altomiiiig  ihu  lucltiuiJ — over  the  heigiil 
of  tiioderu  floods.  If  iiiodern  floods  mise  a  .stream  20  feet 
above  low  water  mark,  and  hence  make  a  flood-plain  at  Itiat 
height,  am!  n  Ghn'ial  flund  were  so  great  as  to  produce  a  rise  of 
50  feet  iii"jn\.'  ]!.i'  -.i!:ii'  ]ow-water  line,  the  nood-plnin  made 
from  the  (!<]■■  n-li  a  Glacial  flood,  if  at  the  water- 
level,  woiili]  .:'■  ■  ■  Liu'r  than  that  from  ordinary  floods: 
and  when  tin.-  \\'«-\\  ^iiir.-.i.lL'il,  the-  fiood-plain  so  made  would  ex- 
ist as  an  elevated  terrace,  30  feet  above  the  lower  flats,  although 
there  had  been  no  change  of  level  whatever.  The  terrace 
here  is  evidence  of  the  height  of  tiie  flood,  and  not  of  nnj 
chiiiiL't'  ul'  level  in  the  land.  Moreover,  sujiposing  in  addition, 
an  i.lcviition  tfl  have  taken  place,  ;iO  feet  of  the  height  of  ibe 
GhiLJiil  flui"|. plain,  if  of  the  full  norma!  heii^ht.  would  have  to 

he  crtMitOll  to  the  C-xr:----  in    hrf-ln   nf  ']v'  GhHn'   1,-rM- 

Morc<iver.  ihe  di]' ■■  ■  I-    ■'■■  i   ■    .'■  n:ive  lieen 

made  in   shalhi.r   vrA.-^     -,     ■  ■■  .        :  '■  i  <■!.  as  tlie 

flood  rusf  in  licigiu  ;  -.iil-,.  il,,.  n-ir:,- ,ii  -li.i'l.  .>/, -w, iter  origin 
in  the  lower  and  overlying  beds  wfuil'l  not  in  this  case  he  pronf 
of  a  gradual  subsidence  as  the  deposition  went  forward. 

S.  A  further  aUowanaeVaft  oft«B\n  b«  m&de  on  account  of 
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local  obstacles  to  the  free  disciiarge  of  the  waters,  giving  a  local 
height  to  the  flood,  much  exceeding  that  usual  along  the  valley. 
When  a  river  valley  is  suddenly  contracted,  or  when  large  tribu- 
taries join  it  at  a  given  point,  the  stream  may  be  carried  in  such 
places  to  an  abnormal  height — and  so  produce  deposits  up  to  that 
abnormal  level — because  the  water  cannot  escape  as  fast  as  it  is 
supplied.  Moreover,  for  the  same  reason,  the  d^th  of  water  in 
the  receiving  estuary,  and  in  the  Sound  just  off  the  mouth  of 
the  stream,  are  elements  to  be  considered ;  since,  if  very  shallow, 
the  water,  under  a  flood  of  supposable  magnitude,  might  be 
raised  in  an  estuary  several  yards  above  the  true  tide-level ; 
and  a  few  feet  perhaps  over  shoals  oft'  its  mouth  in  the  Sound, 
notwithstanding  the  wide  spreading  of  the  water  on  either  sida 

4.  To  guard  against  error,  the  true  limit  between  the  strati- 
fied  drift  of  a  valley  or  estuary  and  the  unstratijied  of  the  ad- 
joining hills  must  be  carefully  determined,  for  only  the  former 
is  the  terrace  or  flood-made  formation.  To  be  sure  of  correct- 
ness on  this  point,  it  has  to  be  considered  that  the  unstratified 
drift  has  sometimes  locally  a  degree  of  stratification  of  a  tu- 
multuous kind,  due  to  the  rush  of  waters  from  the  melting 
glacier ;  and,  again,  the  stratified  drift  may  fail  of  distinct  bed- 
ding. Hence  in  all  cases  a  wide  range  of  level  terrace-plain — 
so  wide  that  there  can  be  no  reasonable  doubt  that  it  was  lev- 
elled under  water,  should  be  sought  for,  in  order  thereby  to 
confirm  the  evidence  from  other  sources  as  to  the  deposits  being 
of  under- water  origin. 

An  important  mark  of  such  river-valley,  estuary  or  sea-bor- 
der formations  consists  in  the  total  or  nearly  total  absence  of 
great  bowlders  from  their  level  surfaca  The  slopes  of  the 
hills  above  carry  bowlders  usually  down  to  the  level  of  the 
plain  ;  then  they  cease  suddenly,  scarcely  one  existing  over  the 
plain  that  tops  the  water-made  deposits.  This  may  be  observed 
along  all  the  river  valleys  of  New  England,  and  also  in  many 

E laces  on  its  shores.  Between  Watch  Hill  and  Point  Judith,  the 
ills  are  thickly  strewn  with  the  huge  blocks,  down  to  within 
eleven  feet  of  high  water  level ;  there,  along  a  large  part  of  that 
coa.st,  wide  meadows  are  spread  out  without  a  bowlder.  But 
wherever  the  surface  over  the  meadows  swells  upward  above  the 
eleven -foot  level,  it  is  peppered  as  thickly  with  bowlders  as  the 
slopes  of  the  neighboring  hills.  Some  bowlder-areas  occur  that 
are  scarcely  above  it  because  the  surface  there  was  at  the  water's 
level  when  the  bowlders  were  dropped.  The  ice,  as  melting 
went  forward,  let  go  first  the  great  rocks  that  were  in  its  bot- 
tom or  lower  part,  and  where  there  was  water  underneath  in- 
stead of  land  they  sunk  and  were  spread,  along  with  much 
coarse  gravel,  over  the  bottom,  there  to  be  buried  beneath  later 
depositions.     The  material  of  these  latev\)eds  v)\oxi^'Oc\^T\N^\ 
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valleya  was  broaght  down  and  deposited  by  the  flooded  river 
as  the  melting  went  forward  and  the  glacier  retreated  ;  or  they 
were  carried  into  the  valley  from  the  hills  either  side  of  the 
valley — all  the  slopes  under  the  delage  of  waters  sending  down 
earth  and  stones,  as  well  as  the  ravines  and  side-valleys,  to  be 
stratified  and  levelled  off"  by  the  rushing  stream. 

It  is  not  safe  to  infer  that  all  New  England  hilts  with  grassy 
bowlderlese  sur&ces  are  parts  of  a  valley  terrace ;  for  some  re- 
gions aflbrded  few  bowlders  to  the  ice ;  or  only  soft  easily  de- 
composable material ;  but  when  the  hills  rise  to  a  common 
heignt  and  have  a  Sat  top,  there  can  be  little  reason  for  doubt 

6.  It  is  further  to  be  noted  that  the  terrace  or  terraces  of  a 
region  may  be  only  one  or  more  of  the  lower  terraces  instead  of 
the  highest ;  that  is,  in  other  words,  the  highest  normal  to  the 
region  may  be  wanting,  either  (1)  because  there  the  fiood-waters 
made  no  depositions  up  to  dood-level,  owing  to  its  fierce  rate 
of  flow,  or  some  other  cause,  but  built  up  only  to  lower  levels ; 
or  (2)  because  the  highest  part  of  the  formation,  after  its  depo- 
sition, was  swept  ofT  and  so  reduced  to  a  lower  level  by  the  flood 
when  in  its  period  of  greatest  violence,  leaving  only  a  lower 
terrace  in  its  place,  with  perbaps  traces  of  the  higher,  or  often, 
not  even  these. 

6.  A  careful  study  of  the  kind  of  stratification  in  the  de- 

Sosits  is  needed  in  order  to  determine  whether  the  beds  were 
eposited  (1)  under  the  action  of  the  incoming  tide  on  the  sands 
and  gravel  from  the  dissolving  glacier  or  drift-covered  hills; 
or  (2)  under  the  action  of  the  outflowing  river.  This  study 
requires  that  the  cuttings  for  all  road-gradings,  wells,  sewers, 
and  cellars,  in  the  stratified  drift  of  an  estuary,  should  be  care- 
fully examined.  When  the  facts  as  to  structure  are  fully  under- 
stood, the  question  whether  sea-made  or  river-made  may  in  this 
way  receive  a  positive  answer  even  along  shores  having  no 
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servations  needed  to  settle  all  doubtful  points  demand  lon^- 
continued  investigation  in  each  estuary  region  of  the  coast,  sucn 
a  study  as  can  be  satisfactorily  earned  forward  only  by  one 
who  is  living  in  the  region  and  is  thus  always  at  hand  to  take 
advantage  oi  every  excavation  that  may  be  made  in  the  deposits 
for  cellars  or  other  purposes.  And  to  this  should  be  added 
an  accurate  topographical  and  hydrogmphic  survey  of  the  estu- 
ary regions,  and  of  the  river  valleys  within  thirty  miles  of  the 
coast. 

After  these  preliminary  considerations  I  proceed  to  the  dis- 
cussion of  the  facts  bearing  on  the  level  of  Southern  New  Eng- 
land in  the  Champlain  period,  or,  its  equivalent,  the  amount  of 
elevation  which  may  be  proved,  from  existing  conditions,  to 
have  taken  place  since  that  period. 

I.    New  Haven  Regiok. 

The  evidence  with  regard  to  the  amount  of  depression  over 
the  New  Haven  region  which  has  been  obtained  is  from  the  fol- 
lowing sources  : 

1.  From  the  height  of  the  upper  or  highest  terrace  of  a  re- 
gion above  mean  high  tida 

2.  From  the  depth  of  the  valley-excavations  along  the  rivers 
and  estuaries,  or  tne  height  of  the  upper  terrace  above  the  flood- 
plain  of  the  present  streama 

8.  From  the  structure  of  the  bed& 
4.  From  the  existence  of  **  Alluvian"  deposits. 
1.  Height  of  the  terrace  plain  or  stratifipd-drift  formations  above 
mean  high  ftiie.— This  terrace-plain  in  the  New  Haven  region  is 
the  wide  plain  upon  which  the  city  is  built  (The  map  of  the 
region  is  here  reproduced,  in  order  that  the  relations  of  the 
localities  referred  to  beyond  may  be  appreciated).  It  extends 
southward^hy  the  west  side  of  the  New  Haven  Bay,  through 
West  Haven  to  the  Sound  east  of  Savin  Rock — a  rocky  point 
terminating  the  first  range  of  hills  on  the  west  It  is  also  con- 
tinued northward  through  Hamden  to  Mount  Carmel ;  but  it 
gradually  diminishes  in  width  in  this  direction  and  at  last  is 
confined  to  the  vicinity  of  Mill  River.  The  distance  from 
Savin  Rock  to  Mount  Carmel  in  an  air-line  is  eleven  and  a 
half  miles,  and  it  is  one  sloping  plain.  From  the  upper  part  of 
the  city  (about  four  miles  north  of  Saviu  Rock),  where  the 
land  is  45  to  47  feet  above  mean  high  tide,  there  is  a  gradual 
slope  seaward  (that  is,  southward),  toward  the  West  Haven 
coast,  of  10  to  11  feet  a  mile ;  and  there  is  also  the  same  grad- 
ual rise  northward  toward  Mount  Carmel.  No  trace  of  any 
beach-like  break  is  to  be  found  across  the  surface ;  no  line  of 
sand  hills  or  ridges ;  nothing  whatever  to  make  one  part  more 
than  another  to  look  like  the  course  of  a  beach  or  water-line. 
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Tills  is  well  seen,  for  the  lower  part  of  the  plain,  when  stand- 
ing on  a  bridge  in  the  West  River  valley :  an  unbroken  terrace 
makes  the  aides  of  tlie  river  valley  from  Weatville,  wliere  the 
height  is  47  feet  above  mean  high  tide,  to  the  mouth  of  tie 
stream,  where,  onjwaite  Oyster  Point,  it  is  20  feet;  and  going 
on  toward  tlie  West  Hnven  beach,  the  plain  continues  its  slope, 
terminating  with  a  height  of  6  feet  at  the  beach,  or  8  feet  juat 
back  near  the  western  hills.  And  for  the  middle  and  upper 
part  of  the  plain  it  is  apparent  along  the  road  (Dixwell  avenue) 
passing  over  the  great  plain  from  New  Haven  northward  into 
Hamden,  where  the  surface  over  a  very  wide  area  is  all  open  to 
view  so  that  any  abrupt  change  of  level  or  variation  in  the  sur 
face  would  be  easily  detected  if  such  existed.  There  are  hence 
on  the  surface  of  the  plain  no  marks  of  a  ahore-line  of  the 
Champlain  period. 

Again,  no  sea-shore  or  beach  depoait  is  found  anywhere  about 
the  lower  slopes  of  the  hills  above  the  level  of  the  plain.  The 
passage  is  everywhere  abrupt  from  the  even  plain  to  the  rising 
bill-side,  that  is,  from  the  terrace  of  stratified  drift  to  the  an- 
stratified  drift  of  higher  levels,  and  this  is  true  quite  to  Savin 
Bock  on  the  Sound.  On  the  east  side  of  this  bay  the  same  is 
true  ;  but  the  terrace  on  that  side  is  mostly  wanting,  and  the 
cape  is  rocky,  so  that  the  fact  is  less  significant 

The  following  are  the  elevations  of  the  plain  at  dififerent 
points  between  the  Sound  and  Mt  Carmel  village, 

,  Feet 

Near  Savin  Kock  beach,  on  the  Sound, 5 

0-5  mile  north  of  Sound,  highest  near  foot  of  hills, lO-H 

1 -5  miles     "  "        S.\V.  of  bridge  over  West  R.,  ..     18 

2        "         "  "        c.  Kimberly  and  Greenwich  sts.,.     23 

2'5     "         "  "        on  I'utnam  st., 31 

2'9     "        "  "       i;.  of  Congress  av.  and  Cedar  st.,     35 

3-5     "         "  "        c.  of  Elm  and  York  ets., '. .  .     42 

i        "         "  "        f.  of  Dixwell  av.  and  Henry  Bt.,_     49 

4-5     "         "  "        c.  of  Dixwell  av.  and  Division  St.,     52 

5-3     "         "  "        c.  of  Dixwell  av.  and  Dudley  St.,     61 

6        "         "  "        Dixwell,  near  house  of  H.  Munson,    68 

6-5     "         "  "        Hamden  church  on  Dixwell  av.,.     76 

7-25"         "  "        Dixwell  av.,  iicar  J.  E.  Bassett's,     82 

9'5     "         "  "        N.Cenlreville,  at  meeting  of  roads,  103 

11-5  "         "  "        near  Mt.  Carmel  village, 115 

An  even  slope  is  not  to  be  expected  since  (1)  the  shore  Hals 
or  flood-grounds  of  a  river  or  lake  are  never  even  :  and  because 
(2)  terraces  liave  often  lost  much  of  their  lieight  by  denuda- 
tion, or  gained  or  lost  in  height  through  drifting  sands.* 

•  1  ntn  indebted  to  Mr  C.  E.  Fowler,  Sew  Haven  City  Siin-eyor,  for  t}ie  Iiei^hK 
of  the  variouit  pnrts  of  the  plnin  alfmg  tlie  streets  within  the  limita  of  tlie  dlj: 
aad  to  levuliDgs  by  Mr,  O,  B.  rhittendeu  and  D.  H.  Pierpont,  carried  on  uDd« 
tlie  dinctioa  ot  Mr.  R,  M.  Bm-lie  o!  ttieCo»»XftMXNe'i,l<n  Wn^tatlirougli  Hamfen 
to  at.  Carmel. 
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rui«  roDBteUn^  .  like 

Bock     Ell.  Bdmw   od     h  u        t        nml        >       h  4  h    rt  Hii         I'.tcrf 

Point.  0  Red  {to  K.  gn  b  (Jul  nip  1  J  Judii  he  □  ti  Wes  Q  k  ilg  11, 
lilrtil  Houk  U  V  Bock  M  P  Va  bj  Fu¥  n  t  thn  of  Uip  propcKd  Aa  of 
wSlcl)  in  eoBilniclail  O  Djitsr  Point  T  Pine  Rock.  Rd  Baundlfil  B(  BiDblo 
Petard  BiKk  Bm.  Hubem  ■  rldec  T,  TarDpiku  >1io  TamUngaa  1  brldn  sctoh  the 
hewlofKewHuY  nb»y  V  WWmenll  =  '^j.^  >  Bo  k.  lb«  lootb  nifoflbeWei 
KoekiKlir.  WC,  WiBtCsnp  orWMtHnvadPotBi.  Wli,  Wbltner  P"li.  WL,Wini«^ 
preeo  Like,  ]u«  nortb  of  Wlnteisrecn  Filli.  Wn.  W»rner'»  Kook.  6m.  Beiier  Pond 
Seidowi:  m!  MLnenI  Spring, iDaQicaBtorNnrtli  Haven:  nl. nj, na, n<, cltfferFiil Doubrs 
In  Ihf  WHt  Ruck rldgc :  n1,  H!,lbo  opper  ud  lower  Brlbui]-  NduIifi^  n3,  tbs  B linden 


Bee 


./.  D.  Dana — DeprtisaioH  of  Suuliierii  New  England 


The  part  of  the  plain  stretcliing  northward  through  Hajndet 
to  Mount  Carinel  village,  reaching  there  a  height  of  about  119 
feet  above  the  sea,  owea  ita  slope  to  the  pilch  of  the  floodaJ' 
stream,  which  there  flowed  over  a  sandstone  region  with  no  deep 
channel  to  contiue  its  waters  and  direct  their  course.     That  it 
W113  not  due  to  marine  subraei^ence  to  a  depth  of  115  feet  is 
proved  b_v  the  facta  in  the  adjoining  Quinnipiac  valley,  a  mile  ] 
and  a  half  to  the  eastward.     For  at  North  Haveu,  six  miles  ' 
north  of  New  Haven,  the  stratified  drift  or  terrace  has  a  haglit   i 
above  flood  level  not  exceeding  45  feet ;  and  thia  is  but  two 
feet  above  its  level  live  mil«a  to  the  south,  just  north  of  wast 
of  New  Haven  city  ;  facts  which  show  that  there  was  a  nearly 
level  surface  over  the  great  Quinnipiac  basin  or  harbor  between 
th^e  distant  points,  and  that  the  greatest  height  of  the  mitrine 
submergem'e.  if  theR?  was  one,  could  not  have  exceeded  4.5  feet 

\l  then  the  upper  part  of  the  sloping  plain  from  Mouni:  Car- 
mel  southwanl  was  made  by  fresh  waters  from  the  melting 
glacier,  shall  we  conclude  that  this  was  true  also  of  the  lower 
part,  nearly  to  the  West  Haven  shore?  The  slope  of  tbia 
lower  part  is  no  greater  than  that  more  to  the  northward ;  and  , 
hence  there  is  little  objection  to  the  conclusion  from  this  source. 
The  bay  is  small  and  throughout  shallow,  being  but  3  to  18 
feet  deep  at  low  tide,  and  little  of  it  over  12  feet;  so  that  it 
did  Qot  afibrd  a  capacious  obaaael  for  the  esoi^  of  the  Soodi 
waters.   '  J 

2,  Hfiqlit  nf  the.  terrace-plain  above  flood-level  m  the  estuary  and 
rii'-r-fi-i//t;/-s.  —  About  the  New  Haven  buy,  the  plain,  as  iiaa 
bet'H  .staled,  rises  gradually  to  the  jiorthward.  ll  re.'Jcbes  its 
greatest  height  above  the  lower  Hats  or  flood-plain  of  the 
streams  near  where  they  leave  their  valleys  to  pass  through 
the  plain. 

A.  West  Rijier.-The  greatest  depth  of  the  cut  along  West  River, 
or  gi-catest  height  of  the  terrace-plain  above  the  lower  flats,  ex- 
ists near  Westville,  where  it  is  4o  to  47  feet.  Going  iip  West 
River  this  height  above  flood-level  diiiiinishes  to  33  leet  in  the 
course  of  a  mile,  and  to  6  to  8  feet  in  the  next  half  a  rnile:  but 
this  is  due  to  the  rapid  descent  in  the  stream,  which  is  22i  feel 
in  the  firat  mile,  and  50  feet  in  the  following  half  a  mile,  72j 
feet  in  all. 

]i.  .th'U  River. — ^Along  Mill  River,  the  height  of  the  terrace 
for  the  first  mile  aiul  a  quarter  above  the  head  of  New  Haven 
bay,  that  is,  through  the  New  Haven  plain,  is  ten  feet  or  so  be- 
low tlie  height  normal  to  that  part  of  the  plain  ;  and  this  wasa 
consequence  of  the  denudation  by  the  Glacial  flood,  as  before 
explainefl.*  But  at  Whitnfvville,  near  the  dam,  the  height— 
or  the  depth  of  the  cut — is  50  feet;  and  this  continues  to  belhf 
*  This  volume,  paga  177. 
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epth  up  stream  for  the  next  mile  and  a  half;  and  for  the  next 
iree-fourths  of  a  nnile,  or  up  to  Augurville,  the  height  is  46 
jet.  Toward  Mt.  Carmel  village  the  height  diminishes  to  86 
«t  above  flood  level ;  and  then  in  the  next  half  mile  above  to 
5  feet* 

C.  Quinnipiac  River. — The  terrace  plain  along  the  Quinni- 
iac  near  where  it  leaves  its  valley,  or  at  the  Air  Line  Railroad 
at,  is  48  feet  North  of  this  lie  the  wide  marshy  flats,  which 
>Dtinue  for  five  miles  to  North  Haven  ;  and  at  the  latter  place 
le  height  of  the  terrace  on  the  west  of  the  river  is  but  46 
set;  the  waters  having  stood  nearly  on  a  level  between  the 
orthern  and  southern  limits  of  this  great  interior  basin. 

These  are  the  facts  from  the  river-valleys.  Along  each  the 
at  made  by  the  denuding  waters  since  the  Glacial  flood  is  not 
IT  from  45  feet.  This  depth  of  cut  is  just  what  would  at  the 
resent  time  result  from  the  denuding  action  of  the  rivers,  if 
le  land  were  to  be  raised  46  feet  or  so — supposing  there  were 
o  rocky  ledges  in  the  beds  of  the  streams  to  prevent  excavation 
own  ward. 

On  the  other  hand,  if  the  Glacial  flood  were  vast  enough  to 
aise  the  waters  to  that  level  and  so  to  build  up  (out  of  the 
unds  and  gravel  within  its  disposal)  the  drift  formation  there 
xisting,  without  any  aid  from  an  elevation  of  the  land,  or  of  one 
f  onlv  5  to  10  feet,  then,  when  the  flood  had  passed,  the  streams 
rould  have  sunk  their  beds  to  their  present  level,  and  so  have 
jft  the  terrace-plain,  where  not  more  or  less  washed  away,  at  its 
resent  height  above  them. 

Thus  either  hypothesis,  (1)  that  of  an  elevation  of  46  feet 
ince  the  Champlain  period,  or  (2)  that  of  the  accumulation  of 
Gratified  drift  in  the  valleys  to  its  present  height  by  the  Glacial 
ood,  with  little  or  no  subsequent  elevation  of  the  land,  will 
xplain  the  facts.  If  the  former  were  the  actual  condition,  then 
ae  waters  would  have  continued  their  work,  about  the  estu- 
ry  or  inlet,  of  building  Champlain  deposits  up  to,  or  toward 
le  45  foot  level,  through  all  the  Champlain  period,  or  until 
tie  elevation  of  the  land  closing  the  period  began.  If  the  lat- 
3r,  the  sinking  of  the  rivers  as  the  flood  subsided  would  have 
>wered  their  working  ground  down  to  the  existing  level  of 
aose  plains ;  and  hence,  little  or  no  estuary  deposits  of  the 
iter  or  "  Alluvian  "  part  of  the  Champlain  period,  beyond  a 
eight  of  5  to  10  feet  above  high  tide  level,  should  be  looked 
)r. 

For  further  evidence  we  proceed  now  to  facts  from  the  struc- 
tre  of  the  beds  of  stratified  drift,  and  from  the  occurrence  of 

*  ThlB  diminutioii  in  the  depth  of  the  cut,  or  in  the  height  of  the  terrace-plain,  to 
ily  16  feet,  is  owing  to  a  trap  ledge  which  crosses  the  bed  of  the  stream  in  a  line 
lib  the  trap  ridge  at  Mt.  Carmel ;   this  ledge  prevented  excavtttioii. 
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deposits  of  the  later  or  "  Alluvian"  part  of  tbe  Cbamplui 

period. 

3.  &tructure  of  the  beds  formed. — Throughout  the  stratified 
drift-depoeitiS  of  the  Kew  Haven  region  for  fonr  and  a  faaU 
miles  north  of  Savin  Bock  on  the  West  Haven  coast,  the  finer 
beds  of  the  stratified  drift  are  characterized  by  tbe  flow-and- 
plunge  structure ;  and  the  oblique  lamination  in  it — cert^n 
river  valley  regions  excepted — rises  to  the  northward  (that  is, 
dips  to  the  southward).  This  rising  to  tlie  n'/rtfiv-ard  I  have  at- 
tributed, in  a  former  part  of  this  memoir,  to  movement  from 
the  southward  in  the  waters,  that  is,  to  plunging  waves  accom- 
panying the  inflowing  Mes — suppositig  that  ordinary  inSowing 
tidal  waters  may  push  up  tbe  sands  of  the  bottom  before  them 
and  so  make  ordinary  obliquelv-laminat«d  layers  dipping  set- 
ward  or  rising  landward :  and  that,  by  the  addition  oi  plunging 
waves,  the  (low-and-plunge  structure  produced  would  also  have 
the  layers  dipping  seawara.  That  in  such  a  case  the  dip  of  the 
little  layer  would  be  seaward  I  inferred,  perhaps  without  due 
CO  II  si  deration,  from  the  direction  of  movement  in  tbe  water,  and 
from  observations  long  since  made  by  me  on  the  sandstones  in 
the  vicinity  of  Sydney,  New  Snuth  Wales.*  If,  as  assumed  in 
Part  I  of  this  memoir,  the  above  conclusion  is  correct,  the  sea- 
ward dip  of  the  oblique  laminae  beneath  the  New  Haven 
plain,  up  to  a  height  of  at  least  46  feet,  is  proof  that  tbe  set 
was  the  agent,  and  that  therefore  the  land  at  the  time  was  at' 
lenst  4a  feet  lu'l-nv  its  |in'«iMn  level, f 

Further,  tiir>l>-'i">.it-  i1umii,-I,  ii,e  lung  Air-Lino  R:nlroa>!  cul 
at  the  mouth  of  Hii'  i,i..M..i  i.  vulifv,  have,  as  described  on 
pagp  176  of  this  Viil  i  ■    .  ■  i    ;  jnc  lamination  in  the  upper 

stratum  of  2(1  icrt  i-  ■   ,  ,-.  dipping  landward  instead  of 

seaward  ;  and  this  iliili-tvui-r  m  liif  lower  and  upper  strata  nat- 
urally suggests  that  there  wn.s  a  change  in  the  direction  of 
movement  of  the  depositing  waters:  a  change  from  that  of  the 
inflowing  tide  to  that  of  the  outflowing  flood,  as  stated  on 
page  176;  or,  if  the  lower  stratum  waj;  made  by  the  flood, 
from  the  outflowing  flood  to  the  inflowing  tide.  Either  way 
we  reach  the  conclusion  that,  at  some  time  in  the  early  Cham- 
plain  period,  if  not  through  all  of  it,  the  land  was  at  le.asi45 
feet  below  its  present  level,  and  that  a  rise  to  this  exleui  has 
since  taken  place. 

Still  certjiiu  facts  dispone  me  now  to  question  the  inferences 
that  oblique  latuiiiaticm  made  by  the  inflowing  tide  would  bive 
the  dip  in  general  seaward,  and  that  the  reversion   of  the  dip 

*  Pea  the  writer's  Eiploring;  KitpeditioQ  Report,  -iW-  1849.  pp.  465.  B23.  Tin 
□bservatiuDS  were  made  in  1833. 

f  Owing  to  the  wntit  oi  jfiKiii  Bei^ions  I  have  been  unnble  to  study  tho  chawpW 
of  the  iHmfnHlion  "Ter  tlip  Hnnidcn  Plnins,  where  the  heig-ht  nf  the  Burfsw  riMs 
Imyonii  4^  feet.  v. 
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in  the  upper  twenty-foot  stratum  on  the  Quinnipiac  has  no 
other  explanation  than  a  change  in  the  direction  of  the  current 
Among  them,  I  here  mention  only  that  I  have  observed  seve- 
ral cases  along  river-valleys,  out  of  the  reach  of  the  sea,  of  dip 
in  both  directions ;  and,  m  some  of  them,  obliquely  laminated 
layers  dipping  down  stream  had  a  thickness  of  several  feet 
Such  facts  bear  against  the  view.* 

4.  AUuvian  Deposits — Another  fact  favorable  seemingly  to 
the  conclusion  that  the  land  remained  40  feet  or  more  below  its 
present  level  for  some  time  after  the  Glacial  flood  had  passed,  is 
afforded  bv  the  existence  of  the  deposit  of  horizontally-bedded 
white  sandfs  against  the  northward  slope  of  the  terrace  of  strat- 
ified drift  at  the  northeast  extremity  of  the  Air  Line  Eailroad 
cut,  near  south  of  East  Rock.     The  figure  is  here  reproduced 


p -. ^ 

Section  of  stratified  drift,  A  C  D,  and  later  unconformable 
Champlain  deposits,  A  C  F  E,  Air  Line  Railroad  cut 

that  the  relation  of  the  deposit  to  the  stratified  drift  mav  be  ap- 
preciated. The  conclusion,  explained  on  p.  180,  that  the  white 
sands  were  washed  and  accumulated  on  the  south  shore  of  a 
great  **  Interior  basin"  occupying  the  Quinnipiac  valley,  ap- 
pears to  be  the  only  reasonable  one ;  and  if  so,  this  **  Interior 
Dasin'*  continued  to  exist  for  a  while  after  the  flood  and  flood- 
depositions  had  reached  their  height,  as  an  area  of  high  water. 
Yet,  as  the  bed  is  of  very  limited  extent  and  the  terrace  forma- 
tion is  generally  free  from  AUuvian  deposits,  the  time  may 
have  been  only  that  of  the  latter  part  of  the  flood,  prolonged  after 
flood-deposition  had  ceased  by  the  melting  still  going  on  to  the 
north  ;  and  the  region  of  melting  may  have  been  north  of  the 
head  of  the  New  Haven  streams,  since  it  is  possible,  as  I  show 
beyond,  that  the  flood  waters  of  the  Connecticut  and  Farming- 
ton  rivers  overflowed  into  the  New  Haven  region  and  bay. 

5.  Qmclusio7i. — While  the  height  of  the  terrace-plain  above 
the  sea  and  its  height  above  the  flood-plain  of  the  river,  fail  of 
demonstrating  that  the  New  Haven  region  was  below  its  pres- 

*  Tb»  gentle  pushing  of  the  waters  over  sands  makes  ripple-marks,  or  elevations 
having  a  seaward  and  a  landward  slope.  The  query  now  is  whether,  in  the  heavy 
poihing  producing  the  ohlique  lamination,  the  laminse  would  conform  to  the  for- 
mer or  the  hitter  of  these  slopes. 


■'420       -/.  D.  Danu^lJepression  of  ."iatiUifm  New  Englatid 

ent  level  in  the  Cliamplain  period,  the  evidence  from  the  sc 
turc  of  the  beds  aud  fruin  tlie  Alhivian  deposits  suggests  ' 
the  i^iou  was  aubmertred  to  a.  depth  of  at  least  45  feet 


But  if  eo  deeply  submerged,  why  should  the  terrace  pi 


^H.*Alope  off  gradually  towai-d  tbe  coast  and  have  no  line  ol 

^^B    beaches  across  it?     And  why  is  there  no  45-foot  sea-shore 

^^^  tnation  or  t£rrace  along  some  part  of  the  bases  of  the  hiUs? 

^^B       The  ways  in  which  such  a  slope  in  tbe  plain  may  be  9 

^^r posed  to  have  resulted  are  the  followiug:— (1)  By  a  subside 

^^K-GBusing  a  beiidii^  downward  of  the  coast-region  aiter  the< 

^^K  VKtion  of  45  feet  had  taken  place. — ^(2)  By  an  elevation  of 

^^Kland  whiuh  should  be  46  feet  four  miles  from  the  coast,  1 

^^T  10  to  12  feet  near  the  coast. — (3)  By  the  sweeping  action  of 

flood  giving  a  slope  to  the  deposita  toward  the  Sound  and 

neath  its  waters,  and  preventing  the  formation  of  seashore  fl 

at  the  waters  level-^j4)  By  the  denuding  action  of  the  wt) 

and  tidal  currents  as  the  land  rose  to  its  present  leveL — (5) . 

tbe  deposits,  becau^  of  a  diminution  in  the  amount  of  mala 

southward  or  increase  in  the  depth  of  the  waters,  confoimiag 

slope  to  the  pitch  of  the  aurlace  on  which  they  were  spread  o 

^The  first  and  second  of  these  ways  have  little  probability 
their  favor.     The  others  I  nuike  the  chief  source  of  the  m 
in  my  memoir  on  the  New  Haven  region,  saying  (p.  99)  after 
marks  on  each  method :  "  That  part  of  tbe  rapidity  of  slope 
the  lower  portion  of  the  plain   below  40  feet  in  height  is  duel 
In  tid:il,  wave  rnvl  river  tii'ii.  .ri  ovi-r  ill.'  ri-i::ion  of  t!„^  ha\- :  ad 
p:ut  to  iiuTMsiTi-  i.h.:)rtli  ovoi-  the  larders  aC  thi?  bay  souibward  , 
am!  3  i!ccre:i.sc  southwaiil  in  tlic  iimounl  of  transported  sani" 
How  lar  tliese  methods  are  suffieiL'nt  may  be  better  considered 
after  a  survey  of  the  facts  from  other  parts  of  Southern  Ne« 
England. 

£,    T»B  Lower  Part  dp  thb  liouaATONic  Vau,bt. 
On  priifp  400  I  h:ivc  s^tnrcil  that  the  lieirrht  of  the  terrace  of 


iit  tl)t'  JiLNitioii  1)1'  tln'  Naugjituck  river  with  thi.-  Housalonit 
Tde  Ho n.'^ii tonic  river  comi*s  down  from  the  northwest,  and  the 
Naiigiituck  from  the  north  :  and  on  the  point  of  Innd  between 
*  For  this  altitude  I  am  indebted  to  meaaurements  by  Mr.  D.  S,  Brinsmade,  ol 
Birmitigham.  siirveyor.  Tlie  Icvelicg  was  made  at  Shellon.  and  gave  for  tbe  «'■ 
orage  height  of  the  plain  above  low-water  10664  feet  Mr.  RriD-^ninde  states  tiiil 
TOiHH  points  were  five  lo  eight  teet  above  this.  I  have  takeo  as  Die  maiinua 
heiglit  of  the  terrace  1  V>  feet.  The  lioiglitof  Hood -level  above  low  water  seldon 
eiceed»  1"  fool;  and  [his  nubtracted  from  112  gives  95  feet  tor  the  height  abon 
Hoiid-level.  A  higher  Hood.  Mr.  lirinsmade  savB,  ooenrred  in  ia.i7.  whfn  tbt  i 
river  rose  to  2'i  feet  3  inches.  , 
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les  Birmingbam,  with  Shelton  opposite  on  the  west  (or  south- 
frest)  bank  of  the  Housatonic,  and  the  village  of  Derby  on  the 
»L8t  bank  of  the  Naugatuck.  The  streams  rise  in  the  high  re- 
pons  of  Western  Massachusetts  and  Connecticut,  in  part  over 
LOGO  feet  above  the  sea,  and  flow  in  rapids  through  much  of 
their  course  down  to  their  confluence,  where  they  reach  tide- 
level,  ten  miles  from  the  Sound. 

As  Birmingham  is  but  nine  miles  to  the  westward  of  New 
E[aven,  it  is  improbable  that  the  amount  of  elevation  which  the 
two  places  have  undergone  since  the  Champlain  or  Fluvial  pe- 
riod should  differ  much ;  and  hence  there  must  be  a  special 
cause  for  the  great  height  of  the  Housatonic  terrace.  For  this 
cause  we  have  only  to  look  to  the  topographical  conditions  of 
the  re^on. 

Besides  the  fact  of  (1)  the  junction  there  of  two  rapid 
streams,  whose  united  drainage  area  is  about  1800  square  miles, 
there  are  the  following  additional  facts  bearing  on  tlie  subject : 

(2)  Both  streams  at  that  place  have  narrow  terrace  regions,  the 
valleys  between  the  hills  having  little  width. — (3)  On  the  east 
side  of  the  Naugatuck  the  high  bordering  bills  leave  almost  no 
space  at  their  foot  for  the  one-street  village  of  Derby,  so  that 
the  flooded  waters  cannot  spread  in  that  direction,  and  are  nat- 
urally forced  over  against  Birmingham  and  Shelton. — (4)  The 
hills  that  lie  back  ofShelton,  embaying  its  terrace  region,  reach 
to  the  river  just  below  the  village,  and  so  do  those  on  the 
Derby  side,  making  thus,  below  Derby,  a  comparatively  con- 
fioed  passage  for  the  united  waters,  which  has  long  been  called 
the  "Derby  Narrows." — (5)  The  river  channel  below  Derby, 
through  its  ten  miles  to  the  Sound  is  very  shallow,  being  navi- 
gable for  vessels  drawing  four  feet  of  water  only  at  high  tide  ; 
and  besides  there  are  sandbanks  at  its  mouth  reaching  a  mile 
and  a  half  beyond. — (6)  The  terrace  along  the  valley  below  the 
Narrows  is  narrow  for  nearly  seven  miles  out  of  the  ten,  the 
width  in  no  part  exceeding  two-thirds  of  a  mile. 

Under  such  circumstances  it  is  natural  that  the  waters  of  the 
Glacial  flood  plunging  down  the  two  valleys  should  have  en- 
tered the  region  of  Birmingham  and  Shelton  faster  than  they 
could  have  escaped.  The  fact  that  a  cataract  of  great  volume 
passed  the  region  of  Birmingham  and  dashed  violently  against 
the  Shelton  shore  is  abundantly  manifested  by  the  multitudes 
of  large  water-worn  rocks  and  thick  coarse  cobble-stone  de- 
posits in  the  upper  portion  of  the  lower  as  well  as  high  upper 
terrace,  and  in  the  imperfect  stratification  of  portions  of  the 
deposita 

£ven  modem  floods  in  the  region  bring  down  waters  faster 
ihan  they  are  discharged  through  the  Derby  Narrows  and  the 
channel  beyond.     The  Housatonic  river  below  the  confluence 
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has  almost  no  slope  at  high  tide,  the  tide  reaching  that  point 
Yet  a  spring  flood  often  produces  a  rise  of  17  feet  at  Shelton, 
and  causes  an  average  pitch  io  the  river's  surface  for  the  ten 
miles  to  the  Sound  of  neariy  IJ  feet  per  mile  ;  and  there  is  oc- 
casionally a  flood  causing  a  rise  of  22  feet,  and  couBequetitly  an 
average  pitch  of  more  than  2  feet  a  mila 

To  ascertain  the  average  pitch  below  Birraingham  or  Derby 
for  the  Glacial  flood  we  have  important  data  in  the  height  of 
the  upper  terrace  between  these  places  and  the  Sound. 

The  Shelton  and  Birmingham  level  of  95  feet  extends  helow 
Derby  to  the  "  Derby  Narrows."  Below  the  Narrows — about  H 
miles  from  Shelton  and  1  mile  from  Derby — the  valley  on  its 
east  side  expands  rather  abruptly  about  the  mouth  of  Two-mile 
Creek  ;  it  then  contracts  again  on  that  side,  through  the  rising 
of  "Turkey  Hill,"  but  regains  its  expansion  below  through 
the  retniat  of  the  hills  on  the  west  side. 

Now  the  terrace  below  the  Narrows,  just  north  of  Two-mile 
Greek,  has  a  height  of  75  feet  above  high-water  mark ;  and  a 
mile  below  this,  on  the  west  side,  of  70  feet  Hence,  in  pass- 
ing the  Derby  Narrows,  a  distau'ie  of  three-fourths  of  a  mile, 
the  level  appears  to  have  fallen  20  feet,  which  would  indicate 
a  tremendous  rush  of  waters  between  the  rocky  hills. 

The  following  table  contains  the  heights  of  the  terraces  as 
measured  along  the  valley  to  the  Sound,  the  above  included  :* 


opposite  Derby ...8S 

Derby,  east  aide,  below  the  Narrows 7S 

west  side 70 

east  side 60 

east  side it 

west  side . .  43 

west  side,  near  a  Stream 85 


At  Shelton, 

1  m.  below 

2  m. 
4  m. 
6  m. 


fl'Bm. 
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is,  however,  proved,  and  the  general  amount  of  pitch  seaward 
deduced  caoDot  be  far  from  the  truth. 

For  determining  the  actual  amount  of  elevation  aloug  the 
lower  Housatonic  since  the  Champlain  period  no  satisfactory 
data  have  been  obtained.  It  is  plain  that  the  height  of  the  ter- 
race at  Birmingham  is  a  measure  chiefly  of  the  vastness  of  the 
flood,  and  that  the  "necessary  deductions"  for  reducing  it 
to  a  measure  of  elevation  are  very  large.  The  evidence  with 
reference  to  the  elevation  derivable  from  the  structure  of 
the  beds  could  not  be  studied  for  want  of  sections.  The  wide 
extent  of  the  thirty-foot  terrace-plain  suggests  that  it  may 
mark  the  Champlain  water-level ;  but  of  this  other  proof  is 
needed.  The  formation  of  the  seashore  terrace  would  not 
require  an  elevation  of  more  than  12  or  15  feet. 

3.    Ths  Lowsb  Pabt  of  thb  OoNKEonouT  RivEB  Valley. 

The  height  of  the  stratified  drift  deposits  in  the  Connecticut 
River  valley  at  Middletown,  160  feet,  seems,  at  first  thought, 
to  be  evidence  of  a  very  great  change  of  level  since  the  era  of 
deposition,  much  greater  than  in  other  parts  of  Southern  New 
England.  But  what  part  of  the  rise  in  the  waters  was  due  to 
the  great  flood?  The  Connecticut  River  passes  through  the 
whole  length  of  New  England  from  north  to  south,  and  has  a 
drainage  area  of  about  20,000  miles.  The  melting  glacier  would 
have  continued  to  augment  its  waters  through  its  long  retreat 
from  the  Sound  to  the  borders  of  Canada. 

Firat,  a  few  words  on  the  condition  of  the  river  supposing  the 
G-lacial  flood  to  have  raised  the  waters  to  the  height  mentioned ; 
and,  then,  the  facts  which  prove  that  such  was  the  height  and 
extent  of  the  flood. 

The  Middletown  region,  30  miles  from  the  mouth  of  the 
river,  with  the  floods  at  a  height  of  150  feet  above  the  modem 
flats  would  have  been  in  the  condition  of  a  lake  one  to  four 
miles  wide,  and  over  part  of  the  area,  100  to  150  feet  deep. 
This  Connecticut  valley  lake  would  have  extended  northward, 
narrowing  and  having  shallow  borders  between  Cromwell  and 
Glastenbury  (or  between  3^  miles  and  11  miles  from  Middle- 
town),  then  widening  again  so  as  to  cover  an  area  a  dozen  miles 
in  width  about  Hartford.  I  am  informed  bv  General  T.  G. 
Ellis,  recently  in  charge  of  the  Government  Survey  of  the  Con- 
necticut River,  that  the  stream  at  low-water  at  Hartford  (15 
miles  north  of  Middletown)  is  on  a  level  with  mean  low  water 
in  the  ocean.  Passing  Hartford,  it  would  have  continued  to 
Springfield  and  beyond;  but  it  was  probably  in  this  part  a 
broad  rapid  stream,  with  shallow  borders  most  of  the  way  on 
either  side  of  its  main  channel,  and  having  part  of  the  pitch 
of  the  present  stream,  about  38^  feet  in  its  course  between 
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SpringtioIJ  and  Hartford,  a  distance  of  24  milea.  The  wl 
width  of  the  waters  at  Springfield  was  probably  greatur  ihao 
Hartford,  althoug;h  averaging  much  less— as  the  height  of 
terrace  near  the  river  showa — in  depth.  The  Springfield  h 
extended  10  miles  to  Holyoke,  where  are  the  South  Had) 
Falls  of  60  feet  * 

The  evidence  as  to  the  reality  of  this  height  nnd  *>f  the  grett 
breadth  of  the  waters  is  as  followa: 

Three  and-a-half  miles  north  of  Middletown,  east  of  the 
river,  a  broad  terrace  rises  boldly  from  the  river  to  a  hei^t 
above  flood-level  of  144  feet,t  ^""^  '-he  wide  plain  continue^ 
with  a  nearly  even  summit,  though  mostly  of  greater  height 
150  and  156  feet,  to  Glastenbury,  eight  miles  to  the  north 
The  road  from  Middletown  to  Hartford  on  that  side  of  the  river, 
for  the  most  of  the  way,  ia  on  the  terrace.  In  addition  to 
its  level  features,  there  ia  other  proof  that  the  formation  be- 
neath is  the  true  stratified  drift  in  its  consisting,  as  shown 
in  sections,  of  stratified  sands  and  gravel.  A  terrace  at  veij 
nearly  the  same  height  exists  also  for  part  of  the  way  on  the 
west  side  of  the  river  in  the  town  of  Cromwell.  The  coarw 
nature  of  the  beds  comes  from  the  rapid  flow  of  the  waters,  and 
this  from  the  little  depth  over  the  region  where  they  were 
deposited — a  fact  made  manifest  by  the  sandstone  rocks  show- 
ing themselves  oecaBioually  through  the  plain.  About  Middll^ 
town,  where  the  depth  was  great,  the  deposits  consist  of  fiw 
fnrlii  [ni.l  r|av. 

IVui;  l.li!>li. i  .  Ill    l.i-^  '■  SurliiCL'  Geolo^-y."  pve.s  the  height 

of  theSiiui!    I.   ■  ■   I  '     tcrnices"   as    176    leet  above  the 

river,  whirl'  .iit  152  feet  above  flood-level. J 

In  the  (.-nv    '.    Mii'l.-  i'lwii.  the  corresponding  terrace  is  dis- 


The  beipfil  nf  !!"■  llnlinki'ilHrn  nt  oitlierend  is  SV60  fe«t  above  low ■  water  n 
at  eHTtfOrii,  .11-  ;;;.■., I,   I..,',    V.  ,!.■.    Ill  tl.e  oceBG. 

ThBtideiL]. ■      ■  I.  .cr  IB  sometiineB  noticeable  as  far  as  WiDi 

LotkB,  nt  ilif  1      ■  I  Fiills,  HI  mileB  north  of  Hartford.     Thehighesl 

!□  summer  ^t  H  i    '  -  '  1 1  iii  the  mouth  of  tlie  river,  ba»  n  range  of  aboDl 

10  incbea  ;  iiii.l  I  '        '         ■  ii,  iil  I'SH  feet.— «<ii.  71  0.  £0u,  in  flqiorta  T.  S 

Engineer  J),j.i  .  i 

IFor  thit  III' i:' '  ..   .It  tliia  point  I  am  iudebted  to  H  leveling  by  lh« 

owing  pir-' .  '.  ,      .-.ii   ihf   SiielBeld  St-isntific  School:    Mr.  G.  ff. 

Hawes,  Bssii^l^iiii   m  ili'-  ^1 1:1'  r  >l  "i^i'-nl  department,  and  H.  A.  Miller.  H.  Hnn.  wd 
A.  B.  Howe. 

i  Prof.  Ilitchmck  Bugf^ts  in  liia  "  Surface  Geology"  that  the  (enace  at  Soutli 
Hadlej-of  '-203  refit"9liove  the  oronn,  and  that  at  Wiilimantic  of  "■jepfwf 
Bloptd  southerly,  ami  corrpsponda  with  that  of  "  'JOil  ft'Cl"  at  Springfield  nnd  Lou? 
Meadow  ( IMii  teet  iiliovt  tlio  river),  that  of  Eaet  Windsor  of  '■96  feet."  and  ilui 
of  ilartfonl  of  '-lil  feet'  :iU<\e  the  ocean.  Such  a  slope  is  inipoBsible:  and  lur- 
ther,  the  wide  Clnslcnbury  lerriice.  which  he  here  leaves  out  of  considentim. 
proves  it  not  to  have  Wen  a  fact 
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^een  High  street  and  the  next  street  west,  north  of  the 
3f  the  Wesleyan  University,  and  has  a  maximum  height 
150  feet ;  an^  these  grounds,  excluding  a  portion  in  the 
t  corner,  are  part  of  it.  A  terrace  two  miles  east  and 
,  of  Middletown,  above  where  the  river  narrows,  I 
have  the  same  height — 150  feet 
liately  around  the  city  of  Hartford  the  plain  is  mostly 
feet  above  high  flood-level  in  the  river  (yO  to  90  above 
r) ;  and  in  many  places  it  consists  of  cla^  to  the  top. 
>nd  three  or  more  miles  there  is  a  rise  to  higher  levels, 
^est  of  Hartford,  along  the  Connecticut  Western  Rail- 
plain  is  extensive  6  to  7  miles  out  at  a  height  near  180 
between  9  and  9^  miles,  at  a  height  of  about  160  feet* 
I  Hartford,  the  terrace  has  a  maximum  height  near 
ter,  7  miles  out,  of  165  to  160  feet 
southwest  of  Hartford,  the  extended  New  Britain  plain 
3t  in  height  above  the  same  base — liigh  flood-level  in 

•t 

icts  appear  to  point  to  a  height  of  about  160  feet  for 

5r  terrace  of  the  Connecticut  valley,  that  is,  for  the 

3cxi,  in  the  vicinity  of  Hartford. 

n  miles  south  of  Hartford,  on  the  railroad  route  to  New 

lie  broad  divide  between  these  two  cities — 1^  to  2  miles 

Meriden — has  its  highest  part  made  b^  a  terrace  of 

drift,  (rising  20  to  21  feet  above  the  railroad  track)  ; 

e  is  about  lb5  feet  above  mean  high  tide  at  New  Haven, 

feet  above  flood-level  at  Hartford,  and  it  is  probably, 

,  a  Connecticut  River  terrace  4  and  since  it  has  a  depth 

than  20  feet,  the  Connecticut  during  the  glacial  flood 

ire  lost  some  of   its  waters  by  their  spilling  over  the 

to  the  Quinnipiac  valley  and  river.§ 

from  Mr.  W.  H.  Yeomans,  the  Superintendent  of  the  Oonneoticat 
kilroadf  that  the  height  of  the  track  9^  miles  out,  near  Scotland,  ia  190 
memi  tide  level,  which  is  equivalent  to  about  160  feet  above  highest 
rtford. 

1  Pierson,  of  Meriden,  has  informed  me  that  the  height  of  the  New 
a  is  about  172*26  feet  above  mean  sea-level,  which  is  16912  feet  above 
ade,  and  about  142  feet  above  highest  flood-level  at  Hartford, 
ing  from  Meriden  to  the  divide,  for  the  height  of  the  divide  above  the 
Main  street  and  the  railroad  in  Meriden,  gave  Mr.  S.  0.  Pierson  43*64 
L,  with  121*60  for  the  height  above  mean  high  tide,  and  20  feet  for  the 
»  for  the  height  of  the  divide  above  high  tide,  about  186  feet ;  or  168 
he  Hartford  flood-leveL  A  careful  barometric  measurement  at  Meri- 
E.  S.  Dana,  obtained  for  the  height  of  the  track  by  the  Meriden  depot 
;ide,  127-3  feet;  which  would  give  191  feet  for  the  whole  height  of  the 
)  high  tide,  and  164  feet  for  the  height  above  Hartford  flood-leveL 
denoe  favoring  the  view  that  waters  from  Farmington  River  poured 
Juinnipiac  during  the  glacial  flood  is  even  more  conclusive.  Prol 
las  suggested  (Rep.  G^L  Mass.,  329)  that  the  Connecticut  may  have 
to  the  Farmington  along  a  route  west  of  Mt  Tom  and  over  Westfield. 
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At  Springfield,  within  a  mile  or  leas  fnim  the  river,  itien 
toiDnierices  lUe  great  terrace  of  the  reffion — n  plaiu  peveral  mils 
wide — having  a  neight,  as  I  am  informetl  hy  Mr.  G.  A.  ElHs,  ciW 
engineer,  in  general  between  140  and  145  teet  above  Soexi-leTEl 
in  the  river  (tbe  higher  floods  raising  the  river  about  22  feet),  or 
about  200  feet  above  high  tide.  But  this  wide  terrace  shows,  bj 
the  fiict  that  the  material  of  it  is  mostly  fine  sand  and  clav,  ibu 
it  was  made  in  comparatively  quiet  wat«ra  before  tbe  flood  w» 
at  its  height,  and  that  it  is  probably  not  tbe  highest.  Beyond 
three  milea  southeast,  east,  and  nortlieast  of  Springfield  there  are 
hil!s  of  stratified  sand  and  gravel,  rising  to  a  height  of  180  feel 
above  flood-level,  which  belong  to  tbe  upper  terrace,  and  mark 
more  nearly  the  flood's  height.  I  learn  from  Mr.  Eliis,  to  whom 
I  am  indebted  for  a  map  of  Springfield  and  its  vicinity  for  Ka 
miles  around  giving  tiie  amount  of  elevaiion  for  a  large  i>artof 
tbe  surface,  that  this  180-foot  level  (or  170  to  190)  occurein 
bills  made  of  hardpan  near  the  Boston  and  Albany  Railroad, 
S  miles  from  the  SprinL-fleld  depot;  and  south  of  this,  neartlie 
"  Old  Bay  Road,"  A  level  of  180  feet  occurs  along  the  same 
raili-oad  between  6  and  9  miles  from  tbe  depot,  or  for  3  miles 
east  of  Jenksville,  Traversing  the  region  with  Mr.  Ellis,  he  hai 
shown  me  that  the  180-foot  level  extends  from  Jenksville  nortt 
ward,  with  little  variation,  toward  the  Grantiy  line,  over  fonr 
miles,  if  not  bej;ond,  and  westward  five  to  six  miles  to  tlWi 
Connecticut  river.  At  Willimansett,  on  this  part  of  the  riiw 
Prof.  Flitohooel;  measured  the  height  of  the  terrace  and  fonna 
it  172  /vet  !il>ovc  llooii-luvL-l  (ur  19i  feet  .ibove  law  water):  and 
at  South  Iladley,  two  miles  north  of  Willimansett,  be  foumi 
nearly  the  same  height 

The  upper  terrace  is  therefore  not  leas  than  180  feet  above 
flood-level  in  tbe  river  (or  237  feet  above  bigb-tide  level  in  the 
Sound,)  and  probably  this  is  very  near  tbe  true  height 

Ten  miles  east  of  Springfield,  at  Collins  Station  on  the  rail- 
road, there  is  a  plaiu,  as  Mr.  Ellis  informs  me,  at  a  height  of 
210  feet  But  this  is  partly  confined  by  the  Wiibrabani  Eills, 
and  is  properly  the  terrace  of  tbe  Cliicopee  river,  which  is  bul 
three-fourths  oi"  a  mile  distant.  From  Mr.  Elli,s  I  learn  furlher 
that  in  Westlield,  10  or  11  miles  west  of  tbe  Connecticut,  the 
land  rises  into  a  plain  of  great  extent,  being  two  miles  broad, 
"  widening  between  Westfield  and  the  point  where  Wesitieid 
Little  River  leaves  the  town  of  Russel,'  which  has  a  general 
elevaiion  of  205  above  flood-level  in  the  Connecticut,  or,  263 
feet  above  high  tide,  "corresponding  very  closely  with 
the  plain-region  tbe  same  distance  to  the  east  of  Springfield." 
Bat  this  Westfield  plain  i.s  in  the  We.^Jtfield  valkn-,  aiiJ  is 
properly  a  Westfield  river  terraca  Yet  if  these  bigTicr  Hood- 
grounds,  extending  to  a  distance  of  10  miles  on  the  east  nnd 
west,  were  outside  ot  ttie  \\im.\a  o\  "Otia  CiQ^^cftti^iut  flood,  they 
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cate  that  the  waters  were  pouring  into  the  central  trunk 
ast  volumes  from  the  regions  either  side,  and  also  that  the 
e  flooded  condition  characterized  all  New  England  valleys, 
'he  depth  of  the  flood-waters  and  their  great  width  along 
Connecticut  valley  cannot  therefore  be  questioned.  Now 
it  does  this  great  height  of  the  upper  terrace  indicate  with 
ird  to  the  depression  of  the  land  when  the  deposits  were 
le,  or  the  elevation  since  that  time  ?  What  are  the  "  neces- 
r  deductions  ?" 

.  Two  miles  below  Middletown,  the  Connecticut  river  passes 
veen  high  and  steep  rocky  slopes,  and  has  a  width  of  but  400 
Is;  and  when  the  old  flood  was  at  its  height,  the  width 

even  then  not  over  600  or  550  yards,  not  a  tenth  of  that  at 
dletown.    These  "  Straits"  or  Narrows  extend  for  two-thirds 

mile ;  there  is  then  some  widening  on  the  east,  and  a  mile 
>w,  as  much  on  the  west,  giving  room  for  the  terraces  of 
.die  Haddam  and  Maromas.  Thence  the  valley  continues 
thward  with  more  or  less  room  for  a  terrace  on  the  west  side 

little  or  none  on  the  east,  the  valley,  reckoning  to  the 
ts  of  the  terrace,  seldom  much  exceeding  half  a  mile  in 
th. 

he  Narrows  below  Middletown,  like  the  Narrows  on  the 
isatonic  below  Derby,  had  evidently  much  to  do  with  de- 
lining  the  great  height  of  the  flood-waters  above  The 
srs  could  not  pass  oft*  by  the  contracted  outlet  as  fast  as 
plied  by  the  melting  glacier,  although  this  outlet  was  over 
urth  of  a  mile  wide ;  and  hence  the  waters  were  piled  up 
1  over  the  back  region.  This  effect  is  imitated  on  a  small 
e  with  the  melting  of  the  winter  ice  and  snow  causing  the 
ng  floods ;  the  water  at  Middletown  increases  its  height 
le  highest  floods  about  25  feet,  which  is  equivalent  to  in- 
sing  Its  average  pitch  thence  to  the  Sound  by  five-sixths  of 
ot  per  mile.* 

'here  is  evidence  that  a  very  large  part  of  the  150  feet  was 
tally  due  to  the  flood.     This  is  found   in  the  descending 

Hie  height  of  the  floods  at  Hartford  is  4  to  5  feet  above  that  at  Middletown. 
3  to  General  Ellis  the  following  table  of  flood  heights  at  the  two  places.  The 
water  at  Middletown  from  which  they  are  measured  is  1'3  feet  below  the  zero 
iitford,  and  the  latter  is  '046  foot  below  mean  sea-level. 

Plood  of  1801,  Hartford,  27  ft.    6  in.     Middletown,  23  ft    8i  in. 

u  1843^         44  27  "     2  '•  "  22  "  11     " 

"  April,  1852,  "  23  ♦'  1^-'  **  19  "     6     " 

"  Nov.,  1863,  "  20  "  6  '•  ♦'  17  '*     2     " 

"  May,  1864,  "  29  *'  10  "  <*  25  "     8^  " 

"  Aug.,  1866.  *♦  23  "  4  "  •'  18  "     1     " 

"  March,  1859,  "  26  "  6  "  "  21  "  10     " 

**  April,  1862,  •♦  28  **  8  ♦'  "  23  "    9i  " 

"  March,  1865,  •»  24  ♦'  9  *»  "  20  "  00     ♦' 

smirks  further  that  the  average  difference  of  the  heights  of  the  nine  freshets 
aeft  3^  incdies,  and  the  alope  of  the  surface  would  be  1*3  feet  more  than  the 
of  the  heights. 
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height  of  the  uppermost  terrace  cf  stratified   drift  along 
river  to  the  Sounct.     The  heights,  on  the  west  side  of  the  Coi 
necticut,  going  souViward,  are  a8  follows:* 

k    2    m.  below  the  Narrows,  the  Maromas  plain \ZS{  & 

r     5    m.      "  "  near  Iliggannm 100-105  ' 

7J  to.      "  "  near  Hadaam  station f-2—  85 

10}  m.      "  "  wear  Goodapeed's  station.  75 

H    m.      "  "  near  Ch titer  station 60-63" 

20    m,      "  "  I J  m.  below  Essex _   42-  *5  ' 

224  m.      "  "  near  ferry  and  nulroad  .  -  30-  31  ' 

24}  m.      "  "  Saybrook  Plain -20-21' 

26    m.      "  "  Seashore  House,  on  Souod.         ISj' 

The  plains,  the  heights  of  which  are  here  given,  were  « 
displayed,  leaving  no  doubt  that  they  corresponded  to  the  n 
terrace  ;  and  they  were  the  highest  in  each  region.  They  sha 
that,  from  the  Narrows,  the  river  waters  plunged  along  witll 
pitch  of  several  foet  a  mile. 

It  may  seem  almost  incredible  that  waters  so  violent  shod 
}iave  made  terraces  in  many  places  along  the  sides  of  the  nan 
Talley.     But  the  material  of  these  terraces — mainly  sand  1 
coarse  gravel,  and  the  coarser  above  as  usual — was  to  a  li 
,«xtent  washed  in  from  either  side  by  the  waters  descend 
the  side  valleys,  ravines,  and  all  sloping  surfaces ;  for  there  i| 
gravel  and  eaud  everywhere  over  the  hills  from  the  dissolvi 
glacier,  and   water  everywhere  in   profusion   for   the  work  0 
transportation.     The  waters  merely  stratilied  and  leveled  off 
at  top  the  material  thus  contributca.     Moreover,  we  can  folio* 
the  rise  of  the  flood  in  the  succession  of  the  deposits  :  in  clajs, 
in  some  places,  near  the  bottom— one  bed  supplying  a  brick- 
yard just  below  the  Narrows — made  when  the  waters  were  yet 
low  ;  the  sands  next  deposited  while  the  waters  were  rising; 
the  fine  and  coarse  gravel  mostly  above — at  the  top  of  the  lower, 
as  well  as  of  the  highest  terraces — spread  out  when  the  flood 
was  at  its  height.     The  Middletown  region  is  mostly  one  of 
fine  earth,  and  the  sand  and  gravel  of  the  terraces  below  the  Nar- 
rows could  not  have  been  carried  over  it  by  the  stream,  without 
making  large  deposiiions,— except  in  ice-floes,  and  these  certain- 
I3-  did  little  of  the  transportation  in  the  case  here  referred  to. 

Finally,  how  far  was  tne  height  of  the  terraces  described  due 
to  an  elevation  of  the  land  since  the  beds  were  dejiositeil  ? 

Judging  from  the  seashore  terrace,  on  Saybrook  point,  [be 
elevation  of  the  land  did  not  excee<l  15  feet  I  have  not  suc- 
ceeded in  finding  other  evidence  on  this  point 

■Tbe  height  of  the  Maromu  plaio  wne  detennined  by  levelling,  hj  liftstt. 
Piliebury  and  Clarke,  of  the  WeBleysn  Universitj*.  Thej-  obtained  133i  /«■ 
above  flood'leTOl.  The  eitended  tBrrnce  on  the  oppOBile  (east)  side  of  the  rint 
baa  about  the  aaoie  beight.    The  otbei  meaBuiementa  were  made  by  the  aulboi. 
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4.    Thb  Biyxb  Thaxis. 

The  conditions  of  the  stratified  drift  deposits  of  Norwich  are 
ailar  in  several  respects  to  those  about  Birmingham.  Two 
^ers  from  the  northward,  the  Quinebaug  and  the  Yantic,  pass 
her  side  of  the  city  and  unite  below  it  to  make  the  Thames. 
Ley  rise  in  Massachusetts,  and  have  nearly  the  same  drainage- 
ia,  as  the  two  that  join  at  BirminghanL  They  descend  from 
;b  land  and  most  of  the  way  in  rapids.  Immediately  below 
)rwich  the  valley  is  so  narrowed  by  hills  over  150  feet  high 
It  the  width  of  the  river,   were  the   water  100  feet  above 

present  level,  would  be  hardly  half  a  mile.  But  below  these 
UTows  the  valley  expands,  though  still  closely  bounded 

high  land.     The  points  in  which  the  two  cases  differ  are 

(1.)  The  Narrows  have  greater  width,  and  the  modem 
earn  below  has  much  greater  depth  as  well  as  breadth :  the 
annel  being  one  of  the  tidal,  navigable  fiords  of  the  coast,  the 
as  at  Norwich  having  a  range  of  more  than  three  feet  Con- 
[uently  it  offered  the  flood-waters  a  less  contracted  way  to 
e  Sound. 

(2.)  The  distance  from  the  Narrows  to  the  Sound  is  greater, 
ing  14^  miles. 

(8.)  Although  this  distance  is  so  much  greater,  the  highest 
rin^  floods  cause  a  rise  above  high  tide  oi  but7^  feet — much 
IS  tnan  half  that  in  the  Housatonic  at  Birmingham. 
Again,  (4,)  the  terrace  plain  of  upper  Norwich — the  site  of 
oadway  and  its  many  fine  residences — has  over  its  northern 
rt  (at  the  foot  of  the  little  triangular  Green)  a  height  above 
.e  level  of  117  feet  ;*  and,  since  the  spring  floods  raise  the 
iter  but  H  feet  above  high  tide,  about  110  feet  above 
od  level,  against  95  feet  at  Birmingham. 
The  height  of  the  Norwich  plain  above  flood  level  diminishes 
>m  110  in  its  northern  part  to  101  feet  in  its  southern,  a  dis- 
ice  of  about  a  mile ;  and  this  is  very  nearly  the  level  of  the 
race  to  the  eastward  of  the  latter  at  the  Old  Cemetery.  The 
>rwich  plain  is  so  extensive,  and  the  deposits  so  clearly  con- 
t  of  bedded  sands  and  gravel,  with  the  flow-and-plunge 
iicture  in  some  places  quite  to  the  top,  that  there  is  no  occa- 
^n  to  doubt  the  statement  that  the  water  once  stood  at  its 
ih  level  And  since  the  deposits — those  beneath  the  Old 
metery,  for  example, — are  made  up  in  places  of  the  coarsest 
ivel,  the  waters  were  the  hurrying  waters  of  a  great  torrent 
That  this  was  the  actual  condition  is  proved  further  by  the 
igbts  and  nature  of  the  terraces  below  Norwich.     For  they 

'  I  hftTe  these  numbers  from  the  Water  Oommissioner  of  the  city  of  Norwich, 
.  Winahip.    I  have  been  much  aided  in  the  study  of  this  region  by  a  map  of 

Thnam,  giving  contour  lines  for  50,  100  and  200  feet,  which  was  furnished 

hj  the  QapaiSbndmA  at  the  Coast  Survey. 
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declined  southward,  precisely  as  in  the  Housatonic  and  Con- 
necticut River  valleys.     The  lieights  are  as  follows  :* 

Highest  part  of  Norwich  Plain, 110  feet 

1    m.  South,  on  Norwich  Plain, loi   ' 

2i  TO.      "       at  Thamesville,  below  the  Narrows,  -       88  " 

Si  m.      "       uear  Mohegan  B.  R.  Station, 75   " 

B    m.      "       im.  W.  of  Montville  R.  R.  Station,      61   " 
^L    lOim.      «       in  Smith's  cove,  250  yds.  W.  of  R.  R.,       50  " 
^^    13^  m.       "       at  New  London,  nortbeaetem  part,. 24— 35    " 
H  to  16  m.       "       between  New  London  and  the  Lighthouse,  none 
distinct. 
Below  the  Narrows  the  valley  opens  widely   on   the  west 
about  Tbamesville,  and  consequently  hiis  there  a  broa*]  terrace. 
The  same  is  true  also  of  the  re^^ion  and  terrace  of  Moutville 
where  a  lateral  Talley  comes  in.     The  material  of  the  upper 
part  of  the  formation  on  the  river  near  the  Montville  railrod 
station  is  very  coarse,  some  layers  being  made  up  largely  of 
cobble  gtonea.     On  the  point  just  north  of  Smith's  Cove,  the 
terrace  is  only  26  to  27  feet  high  ;  but  it  shows  that  it  is  below 
the  normal  height  by  its  stony  character ;    and.  further,  jufl 
around  the  point,  250  yards  inside  of  the  Cove,  there  is  a  macb 
more  extended  terrace  at  a  height  of  50  feet,  made  of  finer 
material. 

The  terrace  in  the  northeast  part  of  the  city  of  New  London  , 
(near  where  the  track  of  the  Northern   Railroad   leaves  tbtf' 

and  probiiMj'  as  niin.'k  as  ten  Iti-L 

Id  passing  the  Narrows  to  Tbamesville  the  decline  of  tlie 
terrace  plain  is  13  feet;  and  below  Thamesville  to  Smith's 
Cove,  on  an  average  nearly  five  feet  per  mile.  This  \asi  pitch 
if  continued  to  New  London  would  make  the  normal  height 
there  So  feet  instead  of  25  feet  The  terrace  is  efjuallj-  low  on 
the  east  aiile  of  the  Thames  in  Groton  ;  but  it  is  also  very  nar- 
row there,  little  room  existing  at  the  base  of  the  iiiilsfor* 
terrace. 

South  of  New  Loudon,  between  it  and  the  Sound,  I  saw  no 
distinct  terr.ace. 

The  decline  southwartl  in  the  height  of  the  temice  plaio,  as  in 
the  case  of  that  along  the  other  rivers,  does  not  suggest  marine 
action  as  the  means  of  deposition.  It  manifestly  points  to  the 
pitch  of  flowing  waters  in  the  channel,  ami  to  such  a  flow  as 
could  exist  only  in  a  period  of  incredible  floods — when  an  out- 
let averaging  over  half  a  mile  in  width  was  not  wide  eiiough 
to  discb.irge  the  waters  coming  from  the  hills  and  vallcTS 
within  a  range  of  forty  miles. 
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Direct  evidence  as  to  the  actual  level  of  the  coast  about  the 
Qouth  of  the  Thames  during  the  era  is  wanting;  both  because 
>f  the  absence  of  a  seashore  terrace,  and  because  no  sections 
were  exposed  along  the  Thames  that  afforded  a  chance  for 
studying  satisfactorily  the  character  of  the  bedding.  But  if 
he  New  London  Lighthouse  Point  is  without  terraces,  I  have 
leen  several  examples  of  them  at  the  head  of  broad  bays 
>etween  New  London  and  Stonington,  and  in  no  case  have  I 
bund  the  height  over  15  feet,  and  generally  it  is  but  10  or  12 
eet.  Again,  Fisher's  Island — about  seven  miles  in  length — lies 
)ff  this  same  coast  and  within  five  miles  of  it ;  and  at  the  head 
)f  West  Harbor,  there  is  a  well  defined  shore  terrace  of  15  feet ; 
ind,  at  East  Harbor,  one  of  less  certain  nature  nearly  25  feet. 
J5  feet  is  therefore  the  greatest  height  inferable  from  this  kind 
)f  evidence,  and  15  may  meet  the  facts. 

.   5.  Nab&aoanbett  Bat. 

Providence  is  situated  on  Providence  Biver  within  a  mile  of 
ihe  head  of  Narra^ansett  Bay.  Its  terrace,  averaging  80  feet  in 
lei^ht  above  high  water,  is  extensive,  and  part  of  the  city  is 
railt  upon  it  The  river  opens  into  the  broad  northern  arm  of 
he  Bay,  and  aflfbrds  14  feet  of  water  for  shipping  to  the  city. 
The  Bay  has  passages  one  to  three  miles  in  width  among  its 
slands,  and  enters  the  Sound  about  26  miles  south  of  Provi- 
lence.  With  so  open  a  passage  for  the  waters  we  might  infer 
hat  certainly  the  Providence  terrace  must  mark  a  sea  level  of  the 
3hamplain  period.  But  in  view  of  the  facts  detailed  in  the 
)receaing  pages  it  is  evident  that  something  of  this  height  is 
ittributable  to  the  flood  descending  the  river  valleys. 

I  have  not  been  able  to  study  carefully  all  the  shores  of  tlie 
nreat  bav  with  reference  to  its  terraces.  Ten  and  a  half  miles 
louth  of  Providence,  east  of  East  Greenwich,  there  is  a  very  wide 
«rrace-plain,  which  extends  south  toward  Wickford.  Near  the 
"ailroad  in  East  Greenwich,  the  height  is  56  feet,  showing  a  loss 
)f  24  feet  of  elevation  in  the  10^  miles  from  Providence.  At 
SV^ickford,  7  miles  farther  south,  the  height  is  much  less,  little 
exceeding  SO  feet 

There  is  a  terrace  at  Fall  Eiver,  on  the  west  shore,  about  17 
niles  from  the  Sound,  and  between  this  place  and  Tiverton. 
The  height,  just  below  the  depot  at  Fall  River,  is  35  feet  above 
ligh  water ;  but  the  beds  are  very  stony  toward  the  top,  and 
lence  it  is  that  the  terrace  is  30  feet  below  the  normal  height ; 
lome  of  the  stones  are  a  foot  in  diameter.  The  terrace  south 
)f  Fall  River  has  no  greater  height  About  Newport  there 
ippeared  to  be  no  well  defined  terrace. 

But  direct  evidence  bearing  on  the  height  of  the  region  in 
;he  Ghamplain  period  is  afforded  by  the  coast  region  between 
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Point  Judith  (the  west  cape  of  Narragansett  Bay)  and  Watch 
nil!  (the  cape  south  of  Stonington).  Alon^  much  of  thi« 
shore,  &s  stated  on  page  -ill,  there  are  wide  flat  meadows  he- 
tween  the  hiUs  and  the  sea,  having  a  height  of  about  11  feet 
above  high  tide.  The  road  passes  between  these  8at  meadows 
on  the  south,  and  the  bowlder-covered  hills  on  the  north,  and 
the  contrast  is  very  striking :  the  former  sandy  or  gravelly  and 
thinly  grassy  among  the  great  bowlders,  the  latter  having  an 
even  dense  turf  over  a  rich  black  soil.  Above  the  level  of  th« 
meadows  no  trace  exists  of  sea-shore  flats  or  beaches :  tiie 
stony  hill-sides  rise  gradually,  with  nothing  about  tbem  to  sug- 
gest a  Champiain  submei^enee. 

Off  this  shore,  one  to  two  miles,  there  is  a  sandy  barrier; 
rising  into  hilla  to  the  westward,  and  it  may  be  questioned, 
therefore,  whether  the  meadows  may  not  owe  a  part  of  their 
height  to  the  flood  watei-s.  But  the  black  soil  appears  to  be 
evidence  that  they  long  lay  with  the  surface  at  the  sea-level,  j 
perhaps  as  a  salt  marsh  of  the  Champiain  period.  Large  po^ 
tions  are  thickly  Birewn  with  broken  oyster  shells,  left  by  the 
Indians,  and  this  may  be  one  source  of  the  fertility. 

No  marine  relics  have  yet  been  found  in  Champiain  deposits 
about  any  part  of  Narragansett  Bay  to  mark  the  sea-level.  Sudi 
fossils  should  be  looked  for  with  more  care  than  has  hitherto 
been  used ;  but  much  looking  will  probably  end  in  finding  nooa.  ' 
The  great  glacier  must  have  tilled  the  channels  among  ^< 
islnnds:  and  as  the  ic  disaiipeared,  ihe  floods,  liiiving  i\  strong 
pilch  owing  to  the  lifij:lit  iit'Providi'nce,  \von\<\  Iklvo  ni:ide  a 
profound  sweep  through  them.  Absence  of  marine  fossils  is 
therefore  what  should  reasonably  be  expected. 

An  80-foot  terrace  at  Providence,  a  56-foot  terrace  at  East 
Greenwich,  and  an  11-foot  plain  on  the  sea-coast  with  no  trace 
of  any  other  terrace-level  on  the  coast  hills,  are  the  iK>sitive 
facts  gathered  from  the  vicinity  ot  Narragansett  Bay. 


To  define  more  clearly  what  are  true  deposits  of  strati6ed 
drift  of  the  tra  of  the  melting  in  Southern  New  England,  I 
add  a  few  remarks  on  certain  sea-shore  sand-hills,  that  are  easily 
misUikon  for  drift  formations.  I  refer  to  ridges  and  hills  uf 
stratified  material  along  the  shores  between  Watch  Hill  and 
Point  Judith. 

It  has  long  been  known  that  Martha's  Vineyard  consists 
largely  of  Tertiary  sands  intersti-atified  with  clays,  unconsoli- 
dated—  except  in  some  places  through  limonitic  depositions 
making  a  limonitic  or  iron  conglomerate.  Block  Island.  Long 
Island,  and  Fisher's  Island,  just  off' the  New  England  coast, 
are  also  made  up  to  a  great  extent  of  such  unconsolidated 
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^^laoial  beds, — as  I  shall  more  particularly  explain  in  an- 

i6r  memoir. 

The  New  England  coast  region,  fh)m  Watch  Hill  eastward, 

but  a  continuation  of  Fisher's  Island,  in  its  features,  and 

o,  as  there  is  reason  to  believe,  in  its  Tertiary  deposits.     Its 

Is  or  ridges  are  of  various  heights,  up  to  180  feet ;  and  noth- 

;  besides  unconsolidated,  though  bedded,  sand,  gravel  and 

ly,  occurs  in  their  constitution.    Clay -beds  are  not  in  sight 

It  near  the  Ocean  House,  one  of  the  large  Watch  Hill  hotels, 

)ond,  near  the  sea-level,  is  called  Glav  pond,  because  of  the 

ly  beneath  the  water ;  and  I  am  informed  by  a  resident  in 

i  region,  that  masses  of  clay  are  sometimes  thrown  up  by 

)  sea  on  the  beach,  showing  that  it  exists  at  the  base  or  the 

id  hills. 

Over  the  stratified  material  of  the  hills  lies  the  unstratified 

ift,  with  multitudes  of  large  bowlders  . 

These  hills  show  that  they  do  not  consist  of  Ghamplain  or 

er  deposits  by  the  following  characteristic& 

In  the  first  place,  the  hiUs  are,  as  stated  above,  covered 

■oughout  with  bowlders,  down  to  within  10  or  12  feet  of  the 

i  level,  and  this  demonstrates  that  the  hills  were  there  before 

3  deposition  of  the  bowlders  and  the  associated  gravel  and 

id. 

Further,  the  features  as  to  the  bowlders  and  the  hills  are 

St  those  of  Fisher^s  Island,  which  lies  in  their  line  at  a  dis- 

ice  of  only  three  miles  to  the  west ; — and  not  that  distance, 

ice  there  are  intermediate  islets  and  reefs  connecting  the  two; 

i  on  Fisher's  island  the  clay  beds  and  sand  beds  which 

derlie  the  top-dressing  of  unstratified  bowlder  drift  are  in 

ne  places  upturned  and  folded — proving  thus  their  anterior 

gin- 

We  may  hence  set  aside  those  sea-border  ridges  as  not  of  the 

amplain  period,  and  regard  them  as  prior  in  elevation  even 

the  Glacial  period.     Only  the  low  grassy  plain  at  their  foot 

«ng  the  shores  is  of   the   Champlain   water-arranged   drift 

mation. 

Conclusions. 

The  observations  described  in  the  preceding  pages  relate 
ly  to  five  of  the  river  valleys  of  Southern  New  England, 
though  I  have  made  no  systematic  measurements  of  terrace- 
ghts  in  other  valleys,  I  have  seen  enough  in  many  of  ihem 
assure  myself  that  all  have  the  same  class  of  facts  to  afibrd. 
e  conclusions  which  are  here  reached  with  regard  to  the 
er  floods  are  therefore  conclusions  for  all  Southern  New 
gland,  and  beyond  this,  I  believe,  for  all  New  England,  and 
ler  regions  covered  by  the  great  glacier. 


J.  D.  Dana — Depression  of  Southern  New  England 

1.  The  first  question  before  us  is — What  was  the  atnount  ^ 

deprwiion  in  Southern  New  England  during  tlie  melting  of  tie 
glacier. 

The  evidence  that  some  elevation  took  place  in  Southern 
New  England  after  the  Cliamplain  period,  based  on  the  exist- 
ence  of  elevated  flats  along  its  sea-border,  we  may  regard  ag 
conclusive.  The  height  of  the  marine  teiraces  where  not 
modified  by  fluvial  action  varies  between  5  feet  aod  25  feet, 
and  rarely  exceeds  16  feet  Taken  alone,  this  affords  no 
ground  for  believing  that  the  elevation  was  less  iban  10  feet  or 
greater  than  25  feet.  I  think  that  16  feet  is  the  most  reason- 
able inference,  for  the  portion  of  the  coast  considered  in  tlie 
preceding  pages. 

The  evidence  derived  from  the  structure  of  the  bedding  in 
the  New  Haven  region — that  is,  the  direction  of  the  dip  in  the 
flow-aud-plunge  portion  (p.  418)  appears  to  be  good  ;  but  since 
it  is  difficult  to  believe  that  the  coaat  region  of  the  Champlain 
period  should  have  bad  no  flats  at  the  water  level,  to  be 
placed,  by  an  elevation  of  40  feet,  at  a  heigbt  of  40  feet,  it  is 
hard,  in  the  absence  of  such  terraces,  to  set  aside  all  doabt 
with  regard  to  that  evidenca  Hence,  although  at  present 
unable  otherwise  to  explain  those  facts,  I  am  led  to  bold  tba 
conclusion  in  abeyance.  This  doubt  is  in  opposition  to  my 
former  statements.  But  those  statements  were  based  mainly 
on  a  study  of  the  New  Haven  region,  and  the  few  facts  from 
Connecticut  previously  on  record.  A  decline  in  the  height  of 
the  terrace-plain  toward  the  Sound  down  to  only  5  feet  of  ele- 
vation at  the  coast,  along  an  estuary  receiving  three  streams 
swollen  by  glacial  floods,  seemed  to  be  accounted  tor  satisfac- 
torily by  the  sweeping  action  of  the  floods,  and  the  erosion  by 
waves  during  the  progress  of  an  emergence.  But  now  that  we 
know  that  such  a  seaward  pitch  in  the  terrace  plains  exists 
along  all  the  valleys  of  Southern  New  England,  and  that  the 
sea-coast  terrace  is  universally  but  5  to  20  feet  in  height,  those 
causes  appear  to  be  inadequate.  It  is  difficult  to  believe  that 
thev  could  have  prevented  so  completely  the  existence  of  shore 
plains  above  the  low  height  mentioned,  through  the  whole  line 
of  coast,  even  (1)  where  no  rivers  sent  down  their  floods,  and 
(2)  where  distant  barriers  protected  the  shores  from  the  heavier 
seas.  Were  the  land  40  or  50  feet  below  its  present  level,  as 
hitherto  supposed,  some  of  the  islands  off  the  coast  would  still 
have  been  a  shelter  from  the  heavier  waves ;  and  many  of  ex- 
isting shore-bills  would  have  been  islands,  protecting  an  inner 
region  wholly  from  violent  seas;  so  that  deposits  at  or  nears 
-iO-foot  or  50-foot  level  might  well  have  been  formed.  And 
yet  none  such  exist. 

Jn  tlie  present  state  ol  tkeiacta  I  therefore  think  that  the 
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argument  for  an  elevation  of  only  10  to  20  feet  is  the  strongest, 
altnough  not  yet  decisive. 

2  The  river-vattey  formations  not  marine. — Tbe  ocean  took  no 
part  in  the  formation  of  the  river  terraces.  Tbe  pitch  in  the 
terrace  plains  of  the  lower  Housatonic,  lower  Connecticut,  and 
the  Thames,  is  alone  sufficient  evidence  against  marine  action 
in  the  matter. 

8.  Tfie  height  of  the  flood  the  chief  cause  of  the  height  of  the  ter- 
races.— The  facts  from  the  valleys  of  the  Housatonic,  Connect- 
icut and  Thames  prove  that  the  river- valley  formations — 
which  now  stand  at  so  great  a  height  above  the  river's  surface 
— were  not  wholly,  or  for  the  greater  part  of  their  height, 
formed  when  the  land  was  at  a  much  lower  level  than  now  ;  but, 
on  the  contrary,  that  they  were  formed  when  the  river's  waters 
were  at  a  greatly  higher  level  than  now,  and  as  a  consequence, 
chiefly  of  the  glacial  flood.  If  the  whole  elevation  of  the  land 
since  they  were  made  is  but  16  feet,  then  the  rest  of  the  eleva- 
tion of  the  high  terraces  was  owing  to  the  height  of  the  flood. 

The  facts  hence  teach  that  we  may  have  high  terraces  along 
valleys,  and  many  terraces,  and  yet  none  be  due  to  an  elevation 
of  the  land.  Further,  the  height  of  the  lower  terraces  of  strati- 
fied drift  is  comparatively  of  little  geological  interest.  For,  in 
New  England,  they  cannot  be  proved  to  have  had  anything  to 
do  with  successive  stages  of  elevations;  and,  in  general,  they 
were  underwater  flats  of  difierent  levels ;  or  they  originated  as 
levels  up  to  which  the  flood,  according  to  its  rate  of  flow,  built 
the  stratified  material,  or  down  to  which  they  swept  off  that  which 
had  before  been  laid  down;  or  they  mark  the  level  of  oscilla- 
tions in  the  height  of  the  flood  after  this  had  reached  its  height 

4.  Height  of  tlie  streams  during  the  flood, — The  height  of  these 
valley  formations  ahoy e  flood-level  has  been  stated  on  preceding 
pages. 

The  following  table  contains  these  heights,  and  also  the  cor- 
responding heights  above  mean  high-tide  level. 

Above  flood    Above  high- 
level,  tide  level. 

On  the  Housatonic,  at  Birmingham,              95  feet.  110  feet. 

On  the  Connecticut,  at  Middletown,           160  feet.  170  feet. 

"                "             at  Hartford,                 160  feet.  186  feet 

"                 "             at  Springfield,              180  feet.  237  feet. 

On  the  Thames,  at  Norwich,                        110  feet.  117  feet. 

Head  of  Narragansett  Bay,  at  Providence,  80  feet.  80  feet. 

To  obtain  the  actual  height  above  high-tide  level,  these  num- 
bers should  be  reduced  bv  whatever  was  the  amount  of  depres- 
sion of  the  coast  region  auring  the  Champlain  period — that  is 
by  15  feet,  if  that  was  the  true  amount. 

Another  reduction  also  is  required. 
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Tbe  heights  of  shell-bearing  beacbea  on  the  coaeta  of  Massa- 
cbuHotta,  Maine,   tbe  Labrador  coast,  Lake  Cliamplain,  and  tbe 
St   Lawrence,   show   that   the    amount  of  depression  in   the 
Champlain  period  (or  of  elevation  since)  increased  to  the  north- 
tcard.     If  ttiis  was  true  along  tbe  eastern  coast  of  New  Eng- 
land, it  was  prolmbly  true  also  for  the  interior;  indeed,  Lake 
Champlain  and  the  St.  Lawrence  at  Montreal  are  part  of  the 
interior.     Since  tbe  height  of  these  beaches  at  Montreal  have 
been  shown  by^  Dawson   to  indicate  a  depression  there  of  500 
feet,   aud  since  that  on  the  Sound  was  certainly  not  over  46 
feet,  and  probably  not  over  15  feet,  the  average  rate  of  increasB  i 
from  the  Sound  northward  wan  nhont  one  foot  anda/ial/'a  tDilft*   | 
Adopting  this  as  the  average  rate,  the  amount  of  depression    , 
in  consequence  of  it  was  increased  at  Birmingham,  10  miles 
from  the  Sound,  by  16  feet. 

At  Middletown,  20  miles  in  an  air-line,  by  HO    feet 
At  Hartforl,        85  miles,  "  by  52^  feet 

H  At  Springfield,    58  miles,  "  by  87    feet 

^  At  Norwich,        15  miles,  "  b>  22*  feet 

At  Providence,   28  miles,  "  by  42    feet 

Providence,  though  26  miles  from  the  Sound,  is  28  miles  from 
a  line  having  the  course  of  the  shore  meadows  west  of  Point 
Judith.  I 

With  an  increuAe  northward,  in  the  depression,  of  onlyl  fo<^  \ 
a  mile  the  dopres.'^i'in  derived  from  the  snuroe  here  considered, 
would  have  been  oue-Oiird  less  at  each  of  tbe  places. 

5.  Pitch  ofllie  stream  during  the  jlood. — Owing  to  this  depres- 
sion, the  pitch  of  the  streams  seaward  was  diminished,  trom 
the  above  numbers  we  obtained  for  the  average  pitch  of  the 
rivers  to  the  Sound  approximately  : 

8      feet  per  mile  below  Bimiinaham. 
4  5    "  "  "        Middletown. 

6       "  "  "        Norwich, 


In  the  highest  modern  floods,  the  pitch  is  about  two  feet  below 
Birmingham;  nine  inches  below  Middletown  ;  six  inches  below 
Norwich  ;  and  not  over  one  inch  below  Providence. 

*  Ttiis  siibsideoce,  so  much  ^eator  to  the  Dorib  over  New  Boglaad  than  lo  tbt 
BOUth,  must  have  occnaiooed,  as  I  h&re  stated  ia  other  places,  nearly  or  quiui 
MBsation  in  the  moTemeEi  o£  the  glacier ;  and  in  this  condition  the  ice  appe»ra  to 
have  melted  awaj.  One  important  consequence  of  this  is  the  absence  from  New 
England  oE  all  terminal  moraines.  Terminal  moraines  are  made  from  long-con- 
tinued sucoeasive  depositioDB  of  moraine-material  |rocks,  gravel,  saodl  at  ItM 
tenpinu9  or  melting-place  of  the  moving  glacier  ;  and  were  there  no  motion  non* 
would  form.  On  this  account,  the  subject  of  terminal  moraines  has  not  been  in- 
cluded in  this  memoir  on  ''  Southern  New  England  during  tlie  melting  of  (he 
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Or,  supposing  the  rate  of  increase  of  depression  northward 
oyer  Southern  New  England  only  one  foot  per  mile,  or  less  than 
farther  north,  the  pitch  would  have  been  approximately : 

8*6  feet  per  mile  below  Birmingham. 

6  "  "  "       Middletown. 

6-6  "  "  **        Norwich. 

1-5  "  "  "       Providence. 

If  the  land  were  16  feet  below  its  present  level  along  the 
southern  coast  of  New  England,  and  the  average  rate  of  in- 
crease of  depression  northward  were  1  foot  per  mile,  the 
height  of  the  flood  waters  above  high  tide  would  have  been 

At  Birmingham,  85  feet. 

At  Middletown,  135    " 

At  Hartford,  136     " 

At  Springfield,  164    '' 

At  Norwich,  87    " 

At  Providence,  37     " 

« 

It  hence  appears  that,  with  1  foot  a  mile  as  the  northward 
increase  of  depression  of  the  land,  the  waters  would  have  been 
at  Hartford  on  the  same  level  as  at  Middletown ;  and  at  Spring- 
field, but  29  feet  above  the  level  at  Hartford,  instead  of  88^ 
feet,  the  present  difference ;  and  the  pitch  from  Springfield  to 
Hartford  would  have  been  about  a  foot  a  mile.  With  1 J  feet 
a  mile  of  increase  of  depression  northward,  the  flood  at  Spring- 
field would  have  been  onlv  10  feet  higher  than  at  Middletown. 

7.  Olacial  conditions. — Whatever  the  rate  of  increase  north- 
ward in  the  depression,  and  whatever  the  amount  of  actual  de- 
pression along  the  Sound,  only  a  small  part  of  the  marvellous  in 
the  glacial  flood  is  removed.  The  rivers  in  the  lower  parts  of 
the  Housatonic,  Connecticut  and  Thames  valleys  were  cata- 
racts on  a  scale  bevond  all  modern  knowledge.  The  waters 
from  the  melting  glacier  must  have  been  poured  down  the 
streams  in  vast  volume  to  have  piled  to  so  great  heights  before 
outlets  so  wide  and  so  deep.  And  such  facts  are  but  examples 
of  a  condition  that  prevailed  generally  over  the  glacier-covered 
lands. 

6.  TTie  Champlain  a  Fluvial  period, — It  is  to  be  remembered 
that  the  glacier  consisted  of  the  precipitated  waters  of  many 
thousands  of  winters,  each  winter,  too,  a  year  in  length. 
Hence,  when  the  melting  reached  its  height,  some  centuries  of 
precipitated  moisture  were  let  loose  at  once.  The  results  from 
the  action  of  the  great  rivers  of  the  era  are  registered  in  the 
height  and  width  of  the  valley  formations.  The  Champlain 
was  eminently  the  Fluvial  period  of  the  earth^s  history,  while 
pluviallyj  or  as  it  respects  rain,  it  may  not  have  exceeded  the 
present  time. 
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This  last  aaction  of  mj  Memoir,  which  purporteJ  at  the  out- 
set to  treat  of  the  amount  of  depreasion  of  the  land  during  the 
melting  of  the  glacier,  has  turned  largely  into  a  discussion  of 
the  evidences  and  effects  of  the  Glacial  Sood — the  subject  of 
the  first  section.  This  is  a  consequence  of  the  fact  that  the 
extent  of  the  upper  valley-terraces  afford  stronger  testimony  lo 
the  flood  than  the  material  of  the  beda,  enabling  ua  even  to 
deduce  the  depth  and  spread  and  pitch  of  the  flowing  waters 
through  the  New  England  valleys,  largo  and  small. 

In  another  paper  I  propose  to  present  other  facts  on  this  and 
connected  topics  derivea  from  Lono;  Island  and  the  associated 
lands  off  the  Southern  New  England  coast. 


Art,  LIIL — Ammonia  a  constant  contaminant  of  Sulphuric  Arid ; 
bv  F.  H,  Stoeer,  Professor  of  Agricultural  Chemistry  in 
H     flarvard  University. 

In  reflecting  upon  some  of  the  reactions  by  which  ammonia 
IB  known  to  be  formed,  it  occurred  to  me  that  this  substance 
would  very  probably,  or  periiaps  necB3.'»ari!y,  be  produced  in 
the  ordinary  process  of  making  sulphuric  acid,  and  that  it  , 
might  remain  ae  a  contamination  in  the  acid  as  used  in  the  - 
obemicol  art&  Acti&g  upon  ths  idea  I  have  myself  twted  mdJ 
have  caused  to  he  tested  onrefully  and  mpthndicallv  a  consider- 
able  number  of  samples  of  sulphuric  acid  obtained  from  dif- 
ferent chemical  works,  and  have  found  that  every  one  of  the 
specimens  examined  contained  appreciable  quantities  of  iimnio- 
nia.  r  find,  moreover,  on  looking  the  matter  up,  tliat  the 
observation  is  not  new,  inasmuch  as  Schoonbein*  has  st;ili'd,  so 
long  ago  as  1862,  that  he  found  traces  of  ammonia  in  all  the 
samples  of  oil  of  vitriol  which  he  bad  tested  lor  tliat  substanca 
My  experiments  would  nevertheless  seem  to  be  worthy  of  pub- 
lication, botli  because  they  confirm  Schcenbein's  statement  and 
because  they  go  lo  show  that  ammonia  is  far  more  generalk 
distributed  as  an  impurity  of  chemical  substjinces  than  has  been 
commonlv  supposed  hitherto. 

The  following  acids  were  examined  quantitatively  bv  distill- 
ing a  small  portion  of  each  of  them  with  milk  of  lime,  tree 
from  ammonia,  and  applying  Nessler's  reagent  to  the  distillate, 
in  the  manner  described  by  Wanklyn,  in  his  '■  Water- Analysis," 
London,  1874. 

I.  Oil    of  vitriol   from    a    carboy   bought    at    Bay-Side    .Vlkali 

Works,  South  Boston. 

II.  Oil  of  vitriol  from  the  Chemical  Works  at  North  Billerica,  Jlae*. 

•  Wagnet'a  JabioaberiiAA  CtoTa,  Twiraologie,  viii,  266. 
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nL  Oil  of  vitriol   from   Eaton's  Chemical  Works,  Soath  Wil- 
mington, Mass. 

IV.  Oil  of  vitriol,  "chemically  pure,"  from  Trommsdorff  of  Erfurt 

V.  Pan  acid  from  the  Works  at  North  Billerica. 

VI.  Pan  acid  from  Eaton's  Works. 
VIL  Chamber  acid  from  Eaton's  Works. 

VIII.  Chamber  acid  from  the  Works  at  North  Billerica. 

IX.  Chamber  acid  from  the  Merrimack  Print  Works  at  LowelL 

Five  cubic  centimeters*  (Hre  grams 

of  the  add  of  ammonia  (NH,). 

No.  1 0000150 

«  n 0-000075 

«  III 0-000245 

«  IV 0-000096 

"  V 0-000070 

"  VI 0-000140 

"  VII 0-000060 

"  Vin 0-000158 

"    IX a-000090 

Care  was  taken  to  procure  the  above  samples  of  acids  (ex- 
cepting Nos.  I  and  IV)  directly  from  the  works  where  they  were 
made  Each  of  the  specimens  was  kept  in  a  full  and  tightly 
closed  glass  stoppered  bottle  until  tested,  and  the  portion 
tested  was  taken  from  the  middle  of  the  bottla  With  the 
exception  of  TrommsdorflTs  acid  (No.  4)  all  the  samples  are 
known  to  have  been  made  from  sulphur,  i.  e.,  not  from  pyrites. 
Several  other  samples  of  oil  of  vitriol  of  unknown  origin  were 
found  to  contain  ammonia  when  tested  qualitatively  with 
Nessler^s  reagent,  and  with  the  even  more  delicate  reagent  of 
Einbrodt.f  So  too  when  applied,  for  the  sake  of  control,  to 
the  distillate  from  acid  No.  4  of  the  foregoing  list,  Einbrodt's 
test  gave  a  very  strong  reaction  for  ammonia. 

There  are  several  ways  in  which  sulphuric  acid  may  be  con- 
taminated with  ammonia.  Some  insignificant  traces  of  this 
substance  are  of  course  contained  in  the  air  which  is  used  for 
making  the  acid,  and  a  still  larger  amount  is  often  contained  in 
the  water  that  plays  so  important  a  part  in  the  process  of 
manufacture.  It  is  not  impossible  indeed  that  nitrogen  com- 
pounds in  the  water  may  sometimes  be  the  cause  of  appreciable 
traces  of  ammonia  in  the  acid.  It  is  easy  to  conceive  moreover 
that  considerable  quantities  of  ammonia  may  be  formed  in  the 
apparatus  of  the  sulphuric  acid  maker  through  reduction  of 
nitric  acid  or  other  oxide  of  nitrogen  that  is  necessarily  present, 

*  The  weight  of  6  c  c  of  the  oil  of  vitriol  was  rather  more  than  9  grams  in 
each  instance ;  that  of  the  pan  acid  was  about  S|  grams,  and  that  of  the  chamber 
acid  rather  more  than  7  grams. 

f  Mercoric  chloride  in  alkaline  solutiona  See  Liebig  ft  Kopp's  Jahresbericht^ 
1852,  y,  723  and  1863,  zvi,  167. 
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and  I  find,  in  &ct,  by  direct  experiment,  that  ammonia  is 
formed  when  warm  dilute  nitric  iicia  is  made  to  act  upon  lead 
or  upon  sulpbar. 

Actioji  of  dilute  Nitric  Acid  on  Jjmd. — A  quantity  of  soft, 
clean  commercial  lead  that  had  just  been  remelted  was  placed 
in  a  small  glass  Bask  and  60  c  a  of  dilute  nitric  acid(Ep.  er. 
1'15)  were  poured  upon  it  The  fiask  was  closed  against  m 
air  with  a  gas  delivery  tube,  and  aft«r  the  action  of  the  acid  had 
cea9ed  the  solution  was  boiled  with  the  milk  of  lime  and  the 
distillate  tested  for  ammonia.  But  the  reaction  with  Netslm 
liquor  was  so  strong  that  no  estimation  of  the  amount  of 
ammonia  could  be  mada  A  quantily  of  the  lead  (30  grwna) 
boiled  by  itself  in  the  railk  of  lime  gave  a  distillate  in  which 
no  ammonia  could  be  detected  by  the  Nesaler  teat  On  the 
other  hand,  50  c.  c  of  the  dilute  nitric  acid  were  found  to  coo- 
tain  0'00(>025  gram  of  ammonia.  j 

In  a  second  trial  50  grama  of  the  commercial  lead  were  | 
warmed  during  three  hours  with  50  c  c.  of  the  dilute  nitric  1 
acid.  The  solution  was  distilled  with  the  milk  of  lime  and  the  I 
ammonia  in  the  distillate  was  estimated  by  titration  with  J 
standard  oxalic  acid : — 0'002483  gram  of  ammonia  was  found.  I 

In  a  third  trial  25  grama  of  pure  lead  (from  Marquartaf  I 
Bonn,)  were  warmed  with  60  c.  c.  of  the  dilute  nitric  acid  aod  I 
0008279  gram  of  ammonia  was  fonnd  in  the  solutioD  of  nitnln 
of  lead.  * 

Ai:li"n  "f  ilil'ile  XHn'r  Acul  on  C'>ppirr. — 15  grams  of  clean 
cnpj>rr  (ilippintis  were  gently  warmed  with  50  c.  c.  of  the  dilute 
nitrit.'  M-\d  until  there  was  no  more  action.  The  solution  was 
dii^lilli-'l  with  milk  of  lime,  and  the  ammonia  estimated  by 
NL'SdierV  test.     0^00004  gram  of  ammonia  was  found. 

Action  of  dilute  Nitric  Acid  on  Sulphur. — 20  jirains  nf  pow- 
dered brimstone  were  added  to  50  c.  c.  of  tlie  dilute  nitric  acid 
and  the  mixture  was  maintained  at  or  near  the  temperature  of 
boiling  for  three  hours.  On  testing  the  liquid  an  abundance  ot 
ammonia  was  found. 

In  another  trial,  20  grams  of  the  powdered  brimstone  were 
mixed  wild  iOO  c.  c.  of  tlie  (iilute  niCrJc  acid.  The  mixture 
was  allowed  to  stand  in  the  cold  for  48  hours,  and  then  boiled 
gently  during  8  hours.  On  testing  the  liquor  by  the  Nessler 
process  000225  gram  of  ammonia  was  found  in  it. 

A  small  amount  of  nitrogen  oxides  may  perhaps  be  reduced 
to  ammonia  in  the  process  of  sulphuric  acid  making  by  other 
deoxidizing  agents,  such  as  the  organic  impurities  of  crude 
sulphur,*  or  sulphuretted  hydrogen, -j"  or  even  by  sulphurous 
acid,  though  in  a  single  experiment  in  which  sulphurous  acid, 
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ved  fix)m  copper  clippings,  was  passed  into  dilute  nitric 

(sp.  gr.  1'15)  for  a  couple  of  hours  no  ammonia  could  be 
cted  in  the  liquid.  The  experiment  of  Schoenbein*  more- 
•  is  to  be  remembered,  in  which  ammonia,  as  well  as 
hurous  and  sulphuric  acids,  was  detected  in  water  above 
3h  sulphur  had  oeen  burned  in  the  air.  It  would  seem  to 
3lain,  however,  that  the  substances  previously  mentioned 
t  usually  be  the  most  efficient  agents  for  the  production  of 
ammonia, 
oubtless  a  good  deal  of  the  ammonia  thus  formed  by  reduc- 

is  destroy^  again  by  reacting  upon  oxides  of  nitrogen  in 
liquid  dunng  the  process  of  concentrating  the  weak  sul- 
ric  acid.  Pelouze  proposed  long  ago+  to  free  the  acid  from 
)U8  contaminations  by  heating  it  with  sulphate  of  ammonia, 

reaction,  though  efficient,  is  simply  incomplete, 
he  presence  of  ammonia  in  sulphuric  acid  having  been 
^ed,  the  question  presents  itself  whether,  in  spite  of  the 
lency  of  ammonia  to  change  to  nitrous  and  nitric  acid 
ugh  oxidation,  traces  of  it  may  not  occur  in  a  great  variety 
ie  chemicals  in  whose  preparation  sulphuric  acid  takes  part 

following  list  comprises  several  substances,  chosen  some- 
t  at  random,  which  I  have  caused  to  be  tested  for  ammonia, 
e  of  them  for  the  sake  of  proving  this  idea,  though  mostly 
a  different  purpose.  The  substances  under  examination 
3  boiled  with  milk  of  lime  that  had  been  proved  in  each  in- 
ce  to  be  free  from  any  trace  of  ammonia  by  long  continued 
ing,  and  testing  of  the  distillates  obtained  from  it.  The  dis- 
tes  obtained  after  the  addition  of  the  substance  to  the  lime 
5  received  in  graduated  tubes  and  tested  successively  with 
sler's  reagent  until  they  ceased  to  show  any  coloration. 

100  grams  (or  c.  c.)  of  the 

sabstance  contained 

gram  of  NH^ 

ic  acid,  taken  from  a  carboy  of  pure  acid  from  Bay- 
ie  Alkali  Works,  10  c.  c.  gave  0*000036  gram  of  am- 

onia  (NH3) 0-00035 

>rhydric  acid,  the  ordinary  concentrated  commercial 

id,  10  c.  c.  gave  0*000015  gram  of  ammonia, 0*00015 

o  from  a  carboy  of  pure  acid  from  Bayside  Alkalignu  leM  than 

^orkft,  1 0  c.  c.  gave  very  little  ammonia, ^®  fijf *** 

tic  acid,   chemically  pure,  from   C.  White   &   Co., 
biladelphia,  10  c.  c.  gave  no  reaction  for  ammonia, ..    0*00000 
lah  alum,  pure  from  Marquart  of  Bonn,  gave  strong 

action  for  ammonia, much. 

o,  pure  from  Trommsdorff,  gave  strong  smell  of  am- 
onia  when  heated  with  lime.  There  was  so  much 
nmonia  that  it  could  not  be  estimated  by  the  Nessler 
St,  when  1 0  grams  of  the  alum  were  operated  upon, .    much. 

^  Joum.  praki  Cbemie^  Ixzxri,  146.        \  Qme\\ii^B'ELtta<Sb(xSk^*^\^. 
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Sulphate  of  alumina,  pure  from  Marquait,  20  grams  gave 
too  much  ammonia  to  be  measured  by  the  Neasler  pro- 
cess (as  used  by  U8),  and  so  did  5  grams, much. 

Sulphate  of  iron  (ferrous  sulphate),  5  grams  purified, 
from  Powers  &  Weigblman  of  Philadelphia,  gave 
0-00062  gram  of  ammonia, O*O12<0 

Ditto,  common  copperas,  the  last  of  an  apothecary's  barrel, 

6  grams  gave  000507  gram  of  ammonia, _ .    O'lOUO 

Ditto,  copperas  of  unknown  origin  taken  from  a  bottle  in 
store  room  of  Bnssey  Laboratory,  100  grams  gave  only 
O-0O053  gram  of  ammonia, _    ,.     O'OOOSS 

Ditto,  a  sample  of  pure  sulphate  of  iron  from  Marquart, 
gave  a  strong  reaction  for  ammonia  when  tested  quali- 
tatively, and  a  reaction  was  obtained  also  from  a  aam- 
pie  of  Jdarquart's  sulphate  ("  pure  by  alcohol,") 

Sulphate  of  lime,  pure  precipitated,  from  Marquart,  35 
grams  gave  0-0002  gram  of  ammonia, 0"OOOS" 

Other  samples  of  sulpliate  of  lime,  tested  in  a  slightly 
different  way,  gave  the  following  results: — 545  grams 
of  ground  gypsum,  obtained  originally  at  a  seed  store 
hut  kept  in  a  store-room  of  the  Bussoy  Institution  for  a 
year  or  more,  were  percolated  with  pure  water  (two  ' 

Uters)  until  no  reaction  for  ammonia  could  be  detected  J 

tmd  the  peroolate  was  boiled  without  addition  of  lime,  I 

0-00392  gram  of  ammonia  was  found  in  the  distillate.  1 

On    lid.liniz   lirn,.   ;i   nuw   ]n.n\.m   of  ;inim<.(iia   ei|Uiil  to 
O-DOOOa  was  ^ivenoff, 0-OOiiT34 

20  trrams  of  ground  gypRum  bought  at  a  seed  store  and 
tested  immediately  on  reaching  the  laboratory,  gave 
O'i'OOOS  gram  of  ammonia  on  being  boik'd  in  pure 
water,  and  no  more  ammonia  came  off  on  adding  milk 
of  lime, _  _ .     O-OHOIS 

150  grams  of  plaster  of  Paris,  taken  from  a  box  in  the 
Bussey  storc-niom,  gave  0'0095  gram  of  ammonia  on 
being  boiled  with  water  alone,  and  0'00002  gram  more 
of  ammonia  came  off  on  boiling  with  lime, O'0023t 

20  grains  of  plaster  of  Paris  taken  from  a  keg  found 
standing  in  a  recently  built  house,  gave  0'000035  gram 
of  ammonia  on  being  boiled  with  water  alone, 0-000K5-|- 

Sulphate  of  potash,  chemically  pure,  from  Trommsdorff, 

20  grama  gave  only  a  faint  trace  of  ammonia, trace. 

Sulphate  of  soda,  chemically  pure  crystals  from  Mar- 
quart, 20  grams  gave  no  trace  of  ammonia.  This 
result  was  verified  by  many  qualitative  trials, 0-OOOM 

Bisulphate  of  soda  from  Marquart,  gave  strong  reaction 

for  ammonia  when  tested  qualitatively, .   much. 

Sulphate  of  copper,  pure  from  Marquart,  10  grams  gave  i 

0-000105  gram  of  ammonia, 0-001  OS 


F,  H.  Storer— Ammonia  a  contaminant  of  Sulphuric  Acid.  448 

100  gimms  (or  c.  e.)  of  th« 

sabstanee  oontained 

gram  of  NH^ 

Nitrate  of  potash,  pure  crystals  from  Marquart,  20  grams 

gave  0*000015  gram  of  ammonia, 0*000076 

Nitrate  of  soda,  taken  from  a  bag  of  the  crude  nitrate 

of  commerce,  20  grams  gave  0*00004  gram  of  ammonia,   0*00020 

Common  salt  taken  from  middle  of  a  large  lump  of  native 
rock  salt  bought  at  a  grocer's  shop,  20  grams  gave 
0-000022  gram  of  ammonia.  Compare  VogePs  detec- 
tion of  chloride  of  ammonium  in  rock  salt  (Gmelin's 
Hand-book,  ii,  416], O'OOOll 

Ditto,  pure  from  Marquart,  20  grams  gave  0*0000425 

gram  of  ammonia, 0-000213 

Ditto,  a  sample  prepared  by  dissolving  pure  crystals  of 
carbonate  of  soda  in  pure  chlorhydric  acid  gave  no 
reaction  when  tested  directly  with  Nessler's  reagent,  .    none. 

Phosphate   of  soda,   pure  crystals  from   Marquart,   20 

grams  gave  no  reaction  for  anmionia, 0*00000 

Acetate  of  soda,  pure  crystals,  20  grams  gave  no  reac- 
tion for  ammonia, 0*00000 

Carbonate  of  soda,  pure  crystals  from  Marquart,  gave  no 
reaction  for  ammonia  when  tested  directly  with 
Nessler's  reagent, 0*00000 

Carbonate  of  potash,  pure  from  Marquart,  gave  no  reac- 
tion when  tested  directly, 0*00000 

Hydrate  of  soda,  pure  from  Marquart,  5  grams  gave  no 
reaction  for  ammonia, 0*00000 

Hydrate  of  lime,  obtained  by  slacking  the  excellent 
quicklime  from  Brandon,  Vt.,  20  grams  of  the  whitest 
portion  of  the  mass  gave  no  reaction  for  ammonia, 
while  20  grams  of  the  grayest  portion  gave  0*00001 
gram  of  ammonia, 0*00005 

Chlorate  of  potash  from  Marquart  gave  0*0001  gram  of 

ammonia, 0*00050 

Crude  sulphur,  from  a  box  in  Bussey  store-room,   10 

grams  gave  0*00015  gram  of  ammonia, 0*00150 

Flowers  of  sulphur    from    Marquart,    10    grams    gave 

0*00075  gram  of  ammonia, 0*00760 

Sulphide  of  sodium  from  Marquart,  6  grams  gave  0*001 

gram  of  ammonia, 0*02000 

Sulphide*  of  potassium  from   Marquart,   5  grams  gave 

00009  gram  ammonia, 0*01800 

Sulphide  of  iron  from  Marquart,  5  grams  gave  0*00085 

gram  of  anmionia, 0*01 700 

Ditto,  from  a  quantity  of  the  foregoing  that  had  just 
been  fused  in  a  Hessian  crucible,  20  grams  taken  from 
the  middle  of  the  solid  cake,  gave  0*00025  gram  of 
ammonia, 0*00126 
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Portiona  of  the  diBtillates  bom  the  sulphides  of  sodiam, 
potaasium  and  iron,  on  being  Vested  with  Eiobrodt's  reagent, 
for  the  sake  of  control,  gave  strong  reactions  for  ammonia. 

In  order  to  avoiii  any  confusion  that  might  arise  from  colora- 
tion of  the  Nessler  reagent  by  sulpharetteti  hydrogen,  the 
following  modifications  of  the  ordinary  process  were  employed 
ill  testing  sulphur  and  the  sulphides.  In  the  ease  of  sulphicle 
of  potassium  and  sulphide  of  sodium,  the  weighed  eabstance 
was  dissolved  in  about  half  a  litre  of  pure  water,  free  from 
ammonia,  the  solution  was  distilled  and  a  quarter  litre  of  distil- 
late was  collected,  experience  having  shown  that  all  the  ammo- 
nia in  the  sulphide  came  forward  in  this  amount  of  liqoid. 
The  distillate  was  acidilied  with  a  few  drops  of  sulphuric  acid, 
boiled  until  sulphuretted  hydrogen  had  ceased  to  come  off  and 
then  redisrilJed  with  milk  of  lime,  the  ammonia  in  the  new  dis- 
tillate being  determined  with  Nessler's  reagent  in  the  usual  way. 

In  the  case  of  sulphur  and  sulphide  of  iron  the  finely  pow- 
dered, weighed  substance  was  distilled  with  milk  of  lime,  the 
distillate  was  acidified  and  boiled  to  expel  sulphuretted  hydro- 
gen and  finally  redistilled  in  the  manner  just  described. 
Oxalic    acid,  "  tertiura  depuratum  "  fronj  Mnrquart,   20 

grams  gave  0-0003  gram  of  ammonia, O'OOISO 

Tartaric  acid,  from   Marqaart,    10   grams  gave   O'OOOl 

gram  of  ammonia,  OiWlOO  J 

Vogel  (Wagner's  JahreBhericht,  ix,  626)  fonnd  0-012  per  " 

(■I.MU  of  iiTiLT[iorii:i  ill  n  sample  nCcrii.k-  tartar,   ._. 0'01200 

Boracic  acid,  pure  from  Marquart,  10  grams  gave  O-000055 

gram  of  ammonia, _ 0-00055 ; 

that  is  to  say,  rather  less  than  might  have  been  inferred  from 
the  fact  that  ammonium  compounds  accompany  boracic  acid  in 
the  Tuscan  lagoons  (see  Gmclin's  Handbook,  ii,  pp.  97,9;?; 
Bechi,  Wagner's  Jahreshericht,  ix,  356;  Vohl,  ibid,  xii,  205, 
and  ibid.  (N.  S.)  i,  210,) 

Though  the  figures  in  the  foregoing  table  may  seem  smalt 
or  even  insignificant  to  persons  unaccustomed  to  use  Nessler's 
test,  they  are  really  large  in  several  instances  and  noteworlhv 
in  all.  It  should  be  understood,  moreover,  that  in  workiue 
with  Nessler's  process  it  is  ea.sy  to  e.Kclude  ammonia  from  the 
water  and  from  the  other  reagents  tliat  are  employed  and  to 
avoid  the  ammonia  of  the  air.  It  is  hardly  necessary  to  ur^e 
that  the  utmost  care  has  been  exercised  in  these  respects  in  all 
the  foregoing  terits.  A  lai^e  proportion  of  the  substances 
tested  were  t:iken  from  the  tightly  closed,  particularly  wtll- 
ground,  glass-stoppered  bottles  in  which  they  had  been  im- 
ported and  which  liad  never  been  opened  until  the  time  of  ap- 
plying the  test,  but  it  is  noteworthy  that  this  precaution 
seemed  to  be  devoid  oi  s\gnY?vca.ti(*. 
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Those  substances,  such  as  sulphate  of  soda  for  example, 
which  contained  no  ammonia  when  taken  from  freshly  opened 
bottles,  likewise  .contained  none  when  taken  from  bottles  that 
had  been  frequently  opened  and  which  had  stood  in  a  store- 
room with  other  chemicals  during  three  or  four  years.  I  find 
naturally  enough,  that  filter  paper  and  other  porous  materials 
that  have  been  exposed  to  the  air  of  a  laboratory  are  highly 
charged  with  ammonia,  in  the  same  wav  that  the  reagent 
bottles  upon  our  shelves  become  coated  with  ammonium  com- 
pounds, out  it  would  seem,  nevertheless,  that  there  is  a  limit  to 
the  penetrative  power  of  the  ammoniacal  gases.  It  will  be 
noticed  for  that  matter  that  a  tolerably  large  proportion  of  the 
substances  examined  contained  no  ammonia  whatsoever,  and  in 
general  I  have  not  observed  that  chemicals  taken  from  their 
bottles  at  the  moment  of  reaching  the  laboratory  are  any  more 
liable  to  be  free  from  ammonia  than  those  which  have  been 
long  in  stora 

A  good  idea  of  the  relative  importance  of  the  ammonia  found 
in  the  chemicals  above  described  may  be  got  by  contrasting  the 
figures  given  in  the  table  with  the  amounts  of  ammonia  that 
occur  in  natural  waters  as  given  by  Wanklyn  and  by  many 
other  authorities,  or  by  comparing  the  above  results  obtained 
from  chemicals  with  the  following  statement  of  results  that 
were  obtained  from  rain  water  in  this  laboratory  at  the  same 
time  and  by  the  same  operator. 


One  litre  of  rain  water  taken  from 

south  cistern  of  Bussej  Inst 

Contained  mllllsnunt  of 

100  0.  c.  of  the  water 

Albomenold 

contained  grama 
freeNHa. 

FreeMB^. 

unmonlA. 

April  20,  1 875, 

•632 

•08 

0^00006  3  2 

April  20,  1875, 

•632 

•06 

0-0000632 

April  22,  1875, 

•480 

»  •  •  • 

0-000048 

May  4,  1876, 

•600 

•10 

0^00006 

June  7,  1876, 

•480 

•  •  ••  • 

0000048 

June  7,  1875, 

•476 

-  -  .  - 

00000476 

One  Utre  of  rain  water  caught  in 

dish  on  roof  of  Bussej  Inst 

July  23,  1876, 

•100 

•  •  •  s 

©•00001 

July  29,  1875, 

•300 

.... 

0-00003 

One  litre  of  rain  water  from 
snow  caught 

April  20,  1876,  ^147  •OC  0*0000147 

It  is  worthy  of  mention  that  water  obtained  by  melting  ice 
— such  as  sold  hereabouts,  as  in  all  American  towns,  for 
domestic  use — is  remarkably  free  from  ammonia.  Thus  a  litre 
of  water  obtained  by  melting  a  block  of  Muddy  Pond  ice  was 
found  to  contain  only  -OlS  milligram  of  ammonia.  In  other 
words,  100  a  a  of  the  melted  ice  contamed  uo  xxvox^  ^Jwkcl 
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0-OOOOOlS  gram  of  ammonia.  A  litre  of  water  obtained  by 
meltiog  the  clear  portion  of  a  block  of  Jamaica  Pond  ice,  con- 
tained fli  milligram  of  ammonia,  and  a  litre  of  water  obtained 
by  melting  the  cloudy  porous  portion  of  the  same  bkick  yielded 
precisely  the  same  amount,  viz:  at  ttie  rate  of  0-0000(>4  jinun 
of  ammonia  in  100  c  e,  of  the  water.  By  dietilling  off  from  a 
glass  vessel  a  comparatively  small  proportion  of  the  melted  ice  it 
13  easy  to  expel  these  traces  of  ammonia  and  to  obtain  water 
that  is  practically  free  from  that  substance,  such  as  is  needed 
for  making  the  standards  of  comparison  unou  which  the 
Nesaler  test  depends.  It  appeared  in  fact  that  before  such  dis- 
tillation the  mere  melted  ice  was  as  free  from  ammonia  as  the 
water  of  deep  wells  in  this  neighborhood,  that  had  been  slowly 
boiled  down  in  a  copper  still  to  four-fifths  of  its  original  volume 
for  the  express  purj)ose  of  expelling  ammonia.  Both  the 
melted  ice  and  the  purified  well  waters  had  to  be  distilled  anew 
in  glass  vessels  in  order  to  obtain  water  that  was  completely 
free  from  ammonia,  but  the  proportion  of  impure  distillate  to 
be  thrown  aside  was  no  larger  in  the  one  case  than  in  the  other, 
I  am  indebted  to  my  assistant,  Mr.  D.  S.  Lewis,  for  his 
skillful  cooperation  in  this  research,  and  to  my  friend  Mr.  F.  P. 
Pearson,  chemist  of  the  Merrimack  Print  Works,  for  a  number 
of  samples  of  acids. 
BuaM7  Inrtitntion,  JunaiM  Fkiu,  ilaaa.,  S^tember,  ISTS.  I 


Art,  LIV. — Abstract  of  a   Memoir  on  the  ijrigin  of  the  Alps; 
by  Prof.  Edwahd  Suess,  of  Vienna.* 

According  to  the  views  of  the  early  geologists,  still  widely 
accepted,  the  origin  of  mountains  is  to  be  ascribed  to  the  eleva- 
tion of  a  molten  or  semi-molten  mass  which  has  thrown  up  the 
rocks  along  its  axis,  and  crowded  the  upper  stratii  to  the  right 
and  left,  Ibnning  in  this  way  a  mountain-fliain.  This  princijile 
has  been  applied  to  the  Alps  by  Studer,  aud,  in  accordance  wirh 
this  it  has  been  customary  to  speak  of  a  middle  zone,  embracing 
the  isolated  central  masses,  with  parallel  subordinate  zones  to 
the  north  and  south.  The  folding  and  banded  arr.'tngemerii  in 
the  outer  chains  has  been  ascribed  to  a  mighty  pressure  which 
has  been  exerted  in  a  northerly  or  southerly  dii-evtion  by  the 
central  zone,  as  it  was  elevated  from  below.  The  cause  of  the 
elevation  has  been  left  entirely  unexplained. 

This  view  is,  however,  at  variance  with  all  the  fact*  oUserved. 
It  may  be  true  that  the  granites  of  the  Alps  are  in  great  meas- 
ure of  eruptive  origin  ;  but  they  are  unquestionably  much 
•  Die  EnlaWliMiig  Aot  M^oti,  168  sp.  8to.    Wjeo,  1876. 
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older  than  the  Molasse  of  Lucerne,  so  that  they  can  have  had 
no  influence  in  the  dynamic  changes  in  which  it  has  been 
involved ;  moreover,  with  the  exception  of  one  or  two  unim- 
portant cases,  no  example  can  be  shown  in  which  eruptive  rocks 
have  been  the  cause  of  change  of  position  in  the  older  sedimen- 
tary strata.  Another  argument  against  this  view  is  found  in  the 
irr^ular,  shattered  condition  of  the  central  masses  as  contrasted 
with  the  even  trend  in  the  folds  of  the  outer-lying  mountain 
chaina  A  glance,  for  instance,  at  the  position  of  the  crystal- 
line rocks  or  the  Finsteraarhom,  overlying  the  younger  strata, 
shows  that  the  folding-over  must  have  originated,  not  in  the 
eruption  or  expansion  of  isolated  central  masses,  but  in  some 
general^  horizontal  movement  of  the  mountain-system  as  a 
whola 

In  the  general  consideration  of  this  subject  it  is  to  be  explained 
that  the  term  Alpine  System  is  intended  to  include  all  the 
mountain  chains,  with  their  various  branches,  from  the  Jura 
Mountains  to  the  Appenines  in  the  south,  and  the  Carpathians 
in  the  east — in  other  words  all  those  mountains  which  show  a 
constant  predominance  of  certain  trends  or  lines  of  directions. 
The  western  and  northern  limits  of  this  extended  region  are 
formed  bv  the  older  elevations  of  the  Des  d^Hiires,  the  eastern 
edge  of  tne  Central-Plateau  of  France,  the  southern  extremities^ 
of  the  Yosges  Mountains  and  the  Black  Forest,  with  the  south- 
em  border  of  Bohemia.  Within  this  limit,  the  Alps  are  devel- 
oped with  wonderful  regularity,  stretching  in  great  curves  fjx)m 
the  end  of  one  of  these  older  mountain  points  to  the  next;  and 
against  them  the  rocks  have  been  pressed  up  and  shoved  on  in 
parallel  lines,  as  against  immovable  oarriers.  An  example  of  this 
action  is  furnished  by  the  island  of  gneiss  and  rothlkgendes  at 
Dole,  which  forms  the  southeastern  continuation  of  the  Vosges 
Mountains,  where  the  dependence  of  the  folds  and  fractures  in 
the  Jura  on  the  distribution  of  the  older  rocks  can  be  most  clearly 
seen.  The  whole  Jura  Mountains  have  been  here  pressed  up  into 
manv  parallel  bands,  while  on  the  other  side  of  the  obstruction 
the  Jurassic  deposits  cover  a  wide  area  without  showing  any 
trace  of  this  tremendous  horizontal  movement  This  same 
principle  is  true  of  the  Alps  to  the  east,  but  it  is  to  be  noticed 
that  in  the  Juras  the  rocks  in  the  northern  border  are  continued 
immediately  beyond  the  limits  of  the  mountains,  while  in  the 
eastern  Alps  the  rocks,  which  on  the  northern  side  tower  over 
the  plain,  have  as  a  rule  no  distinct  continuation  on  the  other 
side  of  it. 

Again,  each  branch  of  the  Alpine  system  is  everywhere  one- 
sided^ not  symmetrically  formed  ;  while,  at  the  same  time,  the 
moving  power  was  alike  throughout  This  point  is  especially 
well  exemplified  by  the  Appenines,  whose  structure  deaevvea  «» 


r 
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detailed  deacription.  To  tic  nonh  of  Genoa  the  long  lines  o 
Mola<ae  und  B'lyacb  rise  gradually  from  ibe  Piedmontese  p 
and  extend  southward  in  great  uurvea.  In  the  neighborhood 
of  Bologna  ihe  Flysch  forms  the  dividing  line  between  the  inner- 
Appeaine  depressioos  of  Tuscany  and  the  outer-Appenine 
region  of  Adria,  and  it  stretches  on  in  an  unbroken  coorse 
through  the  peninsula  to  the  Gulf  of  Tarentum.  Within  this 
limit  the  limestone  mountaiiiB  extend  uninterrupted  from 
Spezia  southward,  embracing  theAbruzzen,  the  Gran  Sasaoand 
the  elevations  of  the  Baailicata.  Still  within  the  line,  os  the 
western  coast  of  Italy,  are  found  the  isolated  fragments  of  tbe 
older  crystalline  rocks.  As  traces  of  the  action  of  the  mighiv 
forces  which  caused  this  great  horizontal  shove,  we  may  point  to 
the  wide  areas  of  depression  of  the  Tyrrhenian  and  eastern  pan 
of  the  Ligurian  seas,  while  between  the  ruins  of  the  ancient 
rocks  tbe  fissures  are  to  this  day  in  part  open,  on  which  ait;  sit- 
uated a  long  aeries  of  volcanoes,  and  along  which  earthquake 
shocks  are  propagate<l.  Thus  the  Appeniues  show  two  sides 
differing  essentially  from  each  other— one  the  side  of  shoving 
and  folding,  tbe  otlaer  of  fracture  and  volcanic  phenomena;  the 
former  is  convex  and  continuous,  the  tatter  is  interrupted  bj 
areas  of  depression. 

,  The  western  Alps  repeat  the  same  contrast  of  a  folded  oiil« 
side,  aad  an  inner  side  of  fracture,  though  here  the  volcanic 
moantaina  are  wanting.  At  no  point  on  the  southern  side  of 
these  western  Alp?  pan  an  equivalent  of  tbo  long  anticlinal  of 
the  Molasse  be  found;  in  no  case  can  a  profile  be  given  which 
shall  show  an  older  middle  zone  flanke<l  by  symmetrical  side 
zones.  The  Jnras,  too,  are  a  model  of  a  true  one-sided  move- 
ment, caused  by  pressure  against  an  iinmovable  foreign  mass  of 
older  rocks.     The  fracture  line  is  in  this  case  turned  toward  the 

riie  eastern  Alps  alone  show  a  great  series  of  Mesozoic  and 
Terti:iry  rocks  on  their  southern  side,  which  might  be  regarded 
as  belonging  to  the  hypotiielieal  southern  zone.  If  we  attempt, 
however,  to  compare  the  long  series  of  regular  folds,  whicli  are  so 
conspicuous  in  tne  northern  zone,  with  the  rocks  on  the  other 
side,  ive  find  that  nowhere  in  tbe  latter  is  there  the  slightest  cor- 
res[Mindence.  The  careful  consideration  of  tbe  relations  here 
exlii))ilcd  shows  that  the  strata  do  not  conform  in  strike  with 
those  of  the  northern  zone.  On  the  contrary,  we  are  jnstilie<l 
in  concluding  that  this  broad  mountain  girdle  separates  towanl 
the  oast  into  several  one-sided  chains. 

The  .lame  one-sided  structure  belongs  to  theCarpathiaus  and 
the  other  branches  of  the  Alpine  system  to  the  east  and  south. 
This  priueiple  established,  it  becomes  clear  that  we  must  aban- 
don the  idea  of  a  symmetrical  structure — a  middle  zone  wiiii 
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wo  equal  and  corresponding  side  zones,  and  grant  that  the 
ij^hole  mountain-chain,  from  the  Appeninesto  the  Carpathians, 
8  the  product  of  a  common  force,  wnich  has  acted  more  or  less 
n  a  horizontal  direction. 

In  regard  to  the  age  of  the  Alps,  or  more  properly  the  epoch 
n  which  they  were  elevated,  a  somewhat  different  view  must 
>e  adopted  than  that  which  was  accepted  in  former  years.  It  is 
low  unquestioned  that  strata  belonging  to  the  middle  Tertiary 
lave  shared  in  the  general  movement.  This  shows  that  the 
novements  which  have  ended  in  the  elevation  of  this  chain 
continued  up  to  a  comparatively  recent  time.  It  is  equally 
rue,  however,  that  the  same  regions  have  in  much  earlier  times 
epeatedly  suffered  similar  movements,  as  is  shown  by  the  posi- 
ion  of  the  younger  sediments  on  the  oldest  rocks  of  the  same 
(hain.  The  many  examples  of  this  truth  which  might  be  quoted 
how  that,  up  to  a  time  which  extends  far  into  the  Mesozoic 
ge,  the  region  of  the  Alps  was  often  the  theater  of  great  catas- 
rophes.  The  greater  abundance  of  eruptive  rocks  in  the  south- 
m  Alps  shows  that  in  the  earlier  times  the  course  of  action  was 
ssentially  the  same  as  in  later  epochs. 

The  consideration  of  all  the  subjects  touched  upon  in  the 
•receding  paragraphs  lead  to  conclusions  which  to  a  very  con- 
iderable  extent  agree  with  those  arrived  at  by  Prof.  Dana  in 
is  discussion  of  mountain-making  in  general. 

The  force  which  acted  to  produce  the  results,  which  we  see 
>day  must  have  been  a  horizontal  one,  as  is  abundantly  proved 
•y  a  survey  of  all  the  facts.  The  exertion  of  this  horizontal 
5rce  was  essentially  influenced  by  resistance  from  four  different 
ources :  1,  from  the  presence  of  foreign  masses  of  older  rocks ; 
;,  from  the  folding  mass  itself;  8,  from  the  occasional  introduc- 
ion  of  older  volcanic  rocks,  as  granite  and  porphyry,  in  the 
noving  mass;  4,  finally,  it  appears  that  single  mountain  masses, 
ike  the  Adamello  or  the  red-porphyry,  near  Botzen,  have 
jxerted  an  essential  influence  on  the  development  of  the  sur- 
ounding  mountain  region. 

The  examination  of  the  various  mountain  regions  of  Europe 
lot  included  in  the  Alpine  system,  gives  confirmation  of  tne 
news  thus  far  expressed  in  regard  to  the  one-sided  nature 
)f  mountains,  and  the  horizontal  shove  which  has  been  the 
^use  of  their  elevation.  This  is  true  of  the  Bohemian  region, 
aken  as  a  whole;  of  the  Eiesengebirge,  the  Erzgebirge,  and 
\o  on. 

[For  a  detailed  discussion  of  the  subject,  reference  must  be 
nade  to  the  complete  memoir,  of  which  this  is  an  abstract] 

The  direction  of  the  fracture  lines  varies  from  northeast  to 
lorthwest,  and  the  motion  was  mostly  to  the  northward,  though 
ome  isolated  exceptions,  in  the  case  of  a  soulheTX'j  xaoN^Tc^^xiX.^ 
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exist  in  central  Europe.  If  we  look  at  the  subject  more  broadly, 
however,  and  pass  out  of  Europe  to  America,  and  then  further 
study  in  as  grent  detail  as  is  now  possible  the  great  mountain- 
cbains  of  Asia,  we  arrive  at  this  grand  conclusion  :  ihrougbont, 
mountain- masses  and  mountain -movements  are  one-sided,  and 
the  direction  of  the  movement  is  in  general  northwest,  norA, 
or  northeast,  in  North  America  and  Europe,  but  sontherly,  or 
soiillicasterly,  in  central  Asia.  There  is  do  regular  geometrical  I 
arrangement  in  the  mountain  chains.  ' 

Looking  at  the  facts  which  have  been  stated,  making  only  ' 
the  aup]>osition  that  an  imeqnal  contraction  of  the  surlaceof 
the  planet  has  taken  place,  we  see  that  the  simplest  form  of 
mountain  consists  iu  a  fracture,  which  runs  at  right  angles 
to  the  direction  of  the  contraction  ;  the  fractured  part  moves 
forward  in  the  direction  of  the  force  from  oontraction,  while 
volcanic  phenomena  may  manifest  themselves  at  the  line  of 
breakage.  The  Erzgebirge  forms  an  example  of  such  a  mono- 
tain -mass. 

The  second  and  roost  common  form  begins  with  a  main 
fold  striking  across  the  direction  of  contraction,  and  inclined 
towanl  that  The  breakage  takes  place  in  the  fold  in  the 
line  of  greatest  tension.  If  the  force  continues,  the  pan  of  this 
fold  in  advance  will  be  pushed  still  farther  on,  piling  up  before 
il  the  sedimeiitary  slralA  into  broader,  subordinate  folds,  whiiq  - 
the  part  behind  sinks  down,  and,  between  its  tragments,  ibtm 
volcauiE'  plieniimenii  appear.  Thus  it  is  witb  tlie  Appciiines. 
In  case  of  an  obstruction  in  front  the  mass  may  be  turned  aside, 
and.  in  fact,  many  complications  may  thus  arise. 

Still  a  third  form  consists  in  the  formation  of  a  large  number 
of  parallel  folds  which  cover  a  considerable  area,  but  with  a 
steep  line,  as  a  rule,  on  the  inner  side  of  the  fracture,  while  the 
volcanic  phenomena  are  wanting.  Here  belong  the  Jura  Moun- 
tains. Cases  may  also  occur  in  which  the  width  of  the  main- 
fold  is  so  great  that  there  results,  not  a  mountain-chain,  buta 
general  mass- elevation ;  an  example  of  this  may  be  found  in 
the  recent  changes  of  level  observed  on  the  Scandinavian  coast 

In  regard  to  the  depth  at  which  the  contraction  producing  the 
lateral  pressure  took  place,  it  may  be  safest  to  say  that  while  in 
many  cases  the  depth  must  have  been  very  great,  in  others  the 
contrary  is  true.  Thus  the  movement  which  occasioned  the 
fracture  of  the  Erzgebirge  must  have  taken  place  at  a  great 
depth,  as  also  those  which  elevated  the  oldest  rocks  of  tiie  Alj* 
On  the  other  hand,  the  shoving  forward  of  the  northeastern 
Alps,  and  the  deviation  in  their  direction,  belong  to  a  liipber 
horizon,  and  the  elevation  of  tlie  Molasse  to  one  still  higher, 
while  examples  may  also  be  given  of  foldings  which  must  liave 
been  very  sliallow. 
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No  infiueDce  of  a  radial  contraction  has  been  observed ;  nor 
is  there  any  efifect  in  the  direction  of  the  waves  of  contraction 
which  can  be  attributed  to  the  rotation  of  the  earth. 

In  conclusion,  it  may  be  remarked  that  mountain-making  as 
a  whole  can  be  regaraed  as  a  stiffening  of  the  earth's  surface, 
which  process  has  been  determined  by  the  distribution  of 
certain  older  rigid  masses.  These  may  be  made  up  of  mount- 
ain lines  pushed  up  together,  and  crossing  each  other,  as  in 
Bohemia,  or  they  may  consist  of  wide  extended  surfaces  whose 
strata,  even  the  oldest,  have  retained  their  horizontal  position, 
as  in  the  great  Bussian  plain.  These  primitive  masses  conform 
to  no  geometrical  law  either  in  outline  or  distribution,  though 
they  have  determined  the  form  and  course  of  the  folds  which 
contraction  has  produced  in  the  more  pliant  portions  of  the 
earth's  surface  between  them.  E.  s.  dana. 


Abt.  LV. — Studies  on  Magnetic  Distiibution ;  by  Henry  A. 
Rowland,  of  the  Johns  Hopkins  University,  Baltimore. 

« 

(Oontinued  from  page  336.) 

Table  I.  is  from  a  bar  17^  inches  long  with  a  magnetizing 
helix  1^  inch  long  at  one  end,  the  zero-point  being  at  tne  other. 
Table  IF.  is  from  a  bar  9  feet  long  with  a  helix  4^  inches  long 
quite  near  one  end,  the  zero-point  being  at  1  inch  from  the  helix 
toward  the  long  end.  Table  IIL  is  from  a  bar  2  feet  long  with 
a  helix  4^  inches  long  near  one  end,  so  that  its  center  was  19J 
inches  from  the  end  on  which  the  experiments  were  made,  the 
zero-point  being  at  the  end. 

Table  L    Bar  '18  inch  diameter.    0  at  end  of  bar. 
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In  adapting  the  formula  to  apply  to  the  case  of  Table  I, 
we  may  assume  that  at  the  end  of  the  bar  a  =  oo  an  J  C  =  ' 

which  is  equivalent  to  assuming  that  the  number  of  lines 
induction  wnich  pass  out  at  the  end  of  the  rod  are  too  smill 
to  be  appreciated. 

In  Table  U.  observations  were  not  made  over  the  whole  loug^  I 
of  the  rod,  and  the  zero-point  was  not  at  ibe  end  of  the  W. 
It  is  evident,  however,  that  by  giving  a  proper  value  t<i  ^  we  j 
may  suppose  the  bar  to  end  at  any  point.     As  the  rod  is  veiy  i 
long,  expressions  of  the  form 

Q'-C"  =  C'f-"--0"  and  Q',  =  rC'<^'- 
will  apply. 
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370 

.14  ■! 
31-4 

—   -2 

39J-3 

;t92-s 

321-5 

-   'S 

12 

29'a 

2S'B 

-    'G 

2SiOli 

2901 

13 

26-7 

26'e 

+   -9 

2611 

261-2 

■t-   ■! 

U 

S4'8 

-  -9 

■iS5-i 

23S'G 

15 

330 

22-7 

210-9 

209-0 

+  -i 

l<i 

2I-S 

20-9 

-   -6 

1B7-9 

187-3 

n 

3('0 

19'3 

-  -7 

lfi6-4 

160-4 

0 

IS 

19-1- 

178 

-1-3 

146-4 

1471 

+  -J 

19 

31-5 

-1-0 

127-3 

129  4 

+  a-i 

21 

2T-6 

2S-7 

-    8 

94-S 

97-8 

23 

23  0 

22'8 

-  -i 

G7-3 

711 

-■-3'S 

25 

lri-5 

19-4 

-^  -9 

44-3 

48'e 

-^4-3 

IG'G 

-^2■0 

25-8 

39-0 

23 
31 

lJ-3 

lJ-0 

+  2-7 

'i' 

I2(i 

-'■■■ 

Q'e  =  r983f-"- 


■i«35L_8(|-6  =  983(10)-' 


In  Table  11.  the  observations  were  near  the  end  of  the  ro-i. 
and  were  repeated  several  times.  Neglecting  the  eud  of  tlic  r^"!. 
we  have  s  =  jo  . 

In  tlit'se  tallies  we  see  quite  a  good  agreement  between  theory 
and  observation:  but  on  more  careful  examitialicn  weobjirves 
certain  law  in  the  distribution  of  errors.     Tims  in  Table  I.  the 
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TablbIII. 

Bar  *39  inch  diameter.    0  at  end  of  bar. 

L. 

Ob- 

Q'e. 
Calcu- 

Error of 

Ob- 

Q'. 

Calcu- 

Error of 

seryed. 

lated. 

QV 

served. 

lated. 

0 

0- 

0- 

0 

1 

19-7 

16-2 

-4-5 

19-7 

15-2 

-4-6 

2 

16-3 

16-3 

-10 

360 

30-6 

-6-6 

3 

160 

16-6 

-  -6 

620 

460 

-60 

4 

16  8 

16-9 

+   -1 

67-8 

61-8 

-6-0 

6 

16-6 

16-3 

-  -2 

84*3 

78-1 

-6*3 

6 

170 

16-9 

—  -1 

101-3 

960 

-6-3 

1 

n-6 

17-6 

0 

118-9 

112-6 

-6-3 

8 

18-4 

18-4 

0 

137-3 

130-9 

-6-4 

9 

19-2 

19-4 

+   -2 

166-6 

150-3 

-6*2 

10 

20-3 

20-6 

+   -2 

176-8 

170-7 

-6-1 

11 

21-8 

21-7 

-    1 

198-6 

192-2 

-6-4 

12 

22*8 

231 

+   -3 

221-4 

216*3 

-6*1 

13 

24*8 

24-7 

-    1 

246-2 

239-9 

-6*3 

14 

26-8 

26-6 

-  -3 

273-0 

266-4 

-6-6 

15 

28-8 

28*4 

-  -6 

301-8 

294-6 

-7.2 

16 

31-8 

30-6 

-1-3 

333-6 

326-1 

-8-6 

Q\  =  7 •6{10'««i-  + 10-<»'^) ;  (y  =  89(10-«"L-  lO-<»^^). 

•ors  of  Q'  are  all  positive  between  0  and  8  inches ;  and  this 
3  always  been  found  to  be  the  case  at  this  part  of  the  bar  in 
my  experiments. 

The  explanation  of  this  is  very  simple.  In  obtaining  the 
•mulae  we  assumed  that  the  magnetic  permeability  of  the  bar 
was  a  constant  quantity;  but  it  has  been  shown  by  Dr. 
^letow  and  myself,  independently  of  each  other,  that  pi  in- 
cases as  the  magnetism  of  the  bar  increases  when  the  latter  is 
t  great  Hence  between  0  and  8  inches  the  resistance  of  the 
r  R  is  greater  than  at  succeeding  points,  and  hence  a  less 
mber  of  lines  of  induction  pass  down  the  bar  from  8  towards 
ihan  would  be  given  by  the  formula  which  has  been  adapted 
the  average  value  of  R  at  from  9  to  1^ inches.  In  Table 
this  same  fact  shows  itself  towards  the  last  of  the  table, 
d  would  probably  be  more  prominent  had  the  table  been 
rried  further.  However,  in  this  table  all  things  have  com- 
led  to  satisfy  the  formula  with  great  accuracy. 

2. 


Distribution  at  end  of  bar. 


In  Table  HI.  we  come  across  a  fact  of  an  entirely  different 
ture  from  the  above.  Fig.  2  is  the  plot  of  this  table,  and 
rea  the  v&lues  ofQ^'  at  dmerent  parts  oi  t\x^  todu 


^^64 
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The  horizontal  line  in  the  figure  represents  values  of  L, 
and  tbe  vertical  ordinates  are  valuea  of  Q'e,  The  full  lins! 
gives  the  observed  distribution,  and  the  dotted  line  that  accord- 
ing to  the  formula. 

The  Tormula  gives  the  distribution  very  oearly  for  all  poina 
except  those  near  the  end.  The  formula  indicates  that  Q't  de- 
creases cootinuUy  toward  the  end;  but  by  experiment  we  see 
that  it  increases  near  this  point  On  first  seeintf  this,  I  thought 
that  it  waa  due  lo  some  residual  magnetism  in  the  bar :  but  after 
repeating  the  experiment  several  times  with  proper  care,  I  soon 
found  that  this  was  always  the  case.  I  give  the  following  ex- 
planation of  it: — In  the  formuliB  we  have  assumed  R'.  the  re- 
sistance of  the  medium,  to  be  a  constant;  now  this  resistance 
includes  that  of  the  lines  of  force  as  they  pass  frora  the  rod 
through  the  medium  and  thus  hack  to  the  other  end  of  the  rod; 
and  of  this  whole  quantity  tbe  part  which  afl'ects  the  rehitive 
distribution  at  any  part  of  the  rod  most  is  that  of  the  medium 
immediately  surrounding  that  part ;  and  so  the  parts  near  the 
end  have  the  advantage  over  those  further  back,  inasmuch  as  the 
lines  can  pass  forward  as  well  as  outward  into  the  medium. 
The  same  thing  takes  place  in  the  case  of  the  distribution  of 
electricity,  where  the  "  density"  is  inversely  proportional  to  the 
resistance  which  tbe  lines  of  inductive  force  experience  from  the 
medium ;  and  here  we  find  that  the  "  density '  is  greatest  on 
the  projections  of  the  body,  showing  that  the  resistance  to  itw  ' 
lines  of  induutinri  is  ]t\s.«  in  sucli  ^'i^lT;ltioI^s,  an.i  In-  analogy 
shuvvvug  tliut  tliis  must  silso  ho  the  r.'isc  lor  linos  dl'  nKipelic 
force.  But  this  effect  is  not  very  great  in  cyUndera  until  quite 
near  the  end;  tor  Coulomb,  in  a  long  electrified  cylinder,  has 
found  the  density  at  one  diameter  back  from  the  end  only  1-25 
times  that  at  the  center,  and  so  there  i.s  proliubly  a  longdistance 
in  the  center  where  the  densitv  is  sensibly  cousLint  Hence  (te- 
may  suppose  that  our  second  Jiypotbesis  that  K'  is  a  constant 
will  he  approximately  correct  for  all  parts  of  a  bar  except  the 
ends,  though  of  course  this  will  vary  to  some  extent  with  tbe 
distribution  of  the  lines  in  the  medium ;  at  least  the  change 
in  R'  will  be  gradual  except  near  the  end,  and  so  may  be  par- 
tially allowed  for  by  giving  a  mean  value  to  7-. 

Hence  we  see  that  could  the  formula  he  so  changed  as  to  in- 
clude both  the  variation  of  R  and  of  R',  it  would  probably  agree 
with  the  three  tables  given. 

To  study  the  effect  of  variation  in  the  permeability  more  care- 
fully, we  can  proceed  in  another  manner,  and  use  the  fonniil* 
only  to  get  the  value  of  r  at  diflerent  parts  of  the  rods. 

No  matter  how  t  may  vary,  equations  (2)  and  (3)  will  apply 
to  a  very  small  distance  i  along  tne  rod ;  and  as  the  origin  of 
coordinates  may  be  at  any  point  on  tbe  rod,  if  Q'  and  Q'tsre 
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taken  at  one  point  and  Q  and  Qe  at  another  point  whose  dis- 
tance from  the  first  is  Z,  we  shall  have  the  four  equations 

Q  =  C,  Q'  =  ^^(Af+f-^, 

Calling  q"=  H  and  ^  =  G,  we  shall  find,  on  eliminating 

C  and  A  and  developing  i''  and  «~^, 

2/GH+l       \ 

or  to  a  greater  degree  of  approximation, 

r*=^lW\2(2~^+\)-i) (9a) 

Before  applying  these  formulae  to  any  series  of  observations, 
the  latter  sDonld  be  freed  from  most  of  the  irregularities  due  to 
accidental  causes.  For  this  purpose  the  following  Tables  have 
been  plotted  and  a  regular  curve  drawn  to  represent  as  nearly 
as  possible  the  observations ;  in  other  cases  a  column  of  diflFer- 
encea  was  formed  and  plotted.  In  either  case  the  ordinates  of 
the  curves  were  accepted  as  the  true  quantities.  But  for  fear 
that  some  may  accuse  me  of  tampering  with  my  observations,  I 
have  in  all  cases  added  these  as  tney  were  obtained 

The  correction  is  necessary,  because  small  irregularities  in 
the  observations  will  produce  immense  charges  in  r«. 

Table  IV.  contains  some  of  the  best  observations  I  have 
obtained.  It  is  from  a  bar  57  inches  long  with  a  helix  1^ 
inch  long  in  the  center  to  magnetize  it  Each  quantity  is 
the  mean  of  six  observations,  these  being  made  on  both  ends 
of  the  bar  and  with  the  current  in  opposite  directions. 

In  this  table  a  source  of  error  was  guarded  against  which 
I  have  not  seen  mentioned  elsewhere.  When  a  bar  of  iron 
is  magnetized  at  any  part  and  the  distribution  over  the  rest 
quickly  measured,  on  being  then  allowed  to  stand  some  time 
and  the  distribution  again  taken,  it  will  have  changed  same- 
what,  the  magnetism  having,  as  it  were,  creeped  down  the 
bar  further.  Hence  in  this  table  time  was  allowed  for  the  bar 
to  reach  its  permanent  state. 

On  looking  over  column  6,  which  contains  the  values  of 

1       Bf 

—  =  g  =  BJoc^  (equation  7),  we  observe  that  as  Q'  increases, 

the  value  of  B/a^  first  increases  and  then  decreases.     Now  it  is 
not  probable  that  B'  undergoes  any  sudden  change  of  this  sort^ 
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Q'.. 

QV 

Q'. 

R 

1        B' 

L. 

Ob- 

tkir- 

Got- 

-■^E- 

?~1b' 

•WTed. 

rwtei 

rwtad. 

1611 

■  S*0 

340 

ia77 

no 

no 

HOT 

■041 

34 -4 

13-T 

97  0 

•0158 

39-1 

11-6 

11-60 

86-4 

-01 S2 

G2-] 

lO'S 

10-lS 

7S-3 

-Dies 

so 

9-0 

6G-3 

86'T 

B-0 

Bs-a 

-0153 

70-4 

7-1 

Tie 

-0160 

06- 

10 

6-4 

6-3& 

44-1 

-0U3 

62-9 

5'7 

S'SS 

38-1 

-0160 

i-9 

G-O 

34-1 

-0167 

G8-9 

4-4 

29-7 

■OIBO 

65-8 

3-6 

3-9 

2G'8 

■018* 

G4-3 

ast 

33 
221 

3-4 
22-4 

aa-4 

-0184 

54  3 

and  8o  it  is  probably  due  to  change  in  the  permeability  of  the 
rod.  Hence  by  ttiis  method  we  arrive  at  the  same  reaulls 
OS  by  a  more  direct  and  exact  method*  But  by  this  means 
we  are  able  tu  nrove  in  the  must  unequivocal  manner  tbsl 
magntt'c  pcrmeaoilily  is  a  /unction  of  the  Tnagnrtixation  nj  the 
iron  and  not  o/Ae  ma^iitHMngJbn*.  Henoa  it  is  for  ihis  nteaa 
that  T  have  preferred  in  mv  papers  on  "  Magnetic  PermeabilitT" 


I  tho 


ihi' 


while  l)r.  Stoliitow  in  his  paper  (Phil,  Mag.,  Jan..  1S73)  ploistlie 
magiiotizing-fuiictioii  as  a  function  of  tlie  m.ignotizing-turce. 

When  we  plot  the  result.^  in  this  table  with  reference  to 
Q'  anil  R'ufi,  the  ell'ect  of  the  vanatiun  of  K'  is  apparent :  nini 
we  see,  on  compiiriiii;  the  curve  with  those  given  iu  ray  jiapcr 
above  referred  to,  that  H'  increases  as  L  increases,  at  least 
between  L  =  "2  and  L  =  8,  which  is  as  ivc  should  snppose,  fn>ni 
the  arrangement  of  the  ajiparatus.  For  this  table  1  happen  to 
have  data  for  determining  Q  iu  absohite  me;isiire,  and  these  sliow 
that  the  maximum  value  of  ^l  should  be  about  wliere  the  table 
shows  it  to  be. 

Tiiis  method  of  flnding  the  variation  of  ;( is  analogous  to  liiat 
of  finding  conductivity  for  heat  bv  raising  the  temperature  of 
one  end  of  a  bar  and  noting  the  distribution  of  heat  over  tlie 
bar :  and  indeetl  the  curves  of  distribution  are  nearly  the  same 
in  the  two  cases. 

If  it  were  thought  worth  while,  it  would  be  verv  easy  to  ob- 
tain a  curve  of  magnetic  distribution  for  a  rod  and  then  enclose 
the  whole  rod  in  a  heli.x  and  determine  its  curve  of  permeabiliiv. 
*  Phil,  Mag,,  Auguat.  1873. 
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)  would  give  data  for  determining  R'  in  absolute  measure  at 
y  point  of  the  rod. 

o  complete  the  argument  that  the  variation  of  r*  is  in  great 

sure  due  to  that  of  yw,  I  have  caused  the  magnetizing-iorce 

bar  to  vary.     Tables  V,  VI,  and  VII.  are  from  a  bar  9 

Table  V.    Magnetizing  current  *176. 

QV" 

Calcu- 
lated. 


QV 

Q'e. 

Q'. 

Ob- 

Cor- 

Cor- 

r-^ 

1       R' 

seryed. 

rected. 

rected. 

*^     R'' 

f^  "R' 

2-7 

6-9 

12-7 

•> «  •  • 

• « •  w 





18-2 

•  V  •  - 

» -  >  • 

*  •  •  • 



24*4 

■•    M     .    M 

•  ••  •  • 





32-4 

31-7 

220-5 

«»«»«» 



31-6 

32-0 

188-6 

•0190 

52-4 

28-2 

28-2 

160-3 

0212 

47-2 

24-9 

24-7 

136-6 

-0218 

469 

21*4 

21-7 

113-9 

•0236 

424 

18-6 

190 

94-9 

•0262 

39-7 

16-8 

16*4 

78-6 

-0298 

360 

14-2 

14-2 

64-3 

-0311 

32*2 

120 

12-0 

62-3 

-0367 

27-2 

100 

42-3 

'0404 

24-8 

17-7 

8-2 

34-1 

•0440 

22-7 

6-6 

27-6 

0446 

22-6 

11-6 

6-1 

22-4 

•0670 

17-6 

22-4 

22-4 

0 
2-40 
732 
1264 
18-31 
24-87 
32-38 


II 

CO 
CM 
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Table  YI.    Magnetizing  current  *31. 


Q'e. 

QV 

Q'. 

1 

Ob- 

Cor- 

Cor- 

r«. 

seryed. 

rected. 

rected. 

r»* 

16.3 

22-0 

32-4 

•  M  *  « 

*  «  fl»  • 

«    •    M    V 



43-8 

■••••« 

«  «  «  M 

M  •  *  • 
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■•■-«» 

W    M     M     a 

^  «  •  • 

55  2 

mm    mm    ^    ^ 

391-9 
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46^8 

65^1 

336-8 

481 

288-7 

-0204 

49-0 

81-3 

42-3 

246-4 

-0201 

49-7 

37-4 

209-0 

-0202 

49-5 

61-8 

330 

1760 

•0220 

45-6 

290 

147  0 

•0243 

41-2 

46-4 

26-3 

121-7 

-0262 

38-2 

21-9 

998 

•0300 

33-3 

364 

187 

8M 

-0352 

28-4 

15-6 

666 

•0406 

24-7 

220 

12-7 
9-8 

62-8 

•0479 

20-9 

43-0 

Calcu- 
lated. 

0 
17-3 
22-3 
32-28 
43-34 
66-90 


O 

s 


I-* 

o 

I 

I 

I-* 
o 

i 
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iZouf^'tf^ — Shtdies  on  Magnetic  Dulribtttion, 

feet  long  and  '25  inch  diameter.  At  the  center  a  single  la 
of  fine-  wire  was  wound  for  a  distance  of  1  foot,  and  the  can 
for  magnetizing  the  bar  was  aent  through  this.  The  zerop 
was  nt  the  center  of  this  helix  and  at  the  center  of  the  bar 
that  the  observationa  on  the  firat  8  inches  include  the  pai 
the  bar  covered  by  the  helix, 

Thevaluesof  Q'rare  tbeaum  of  four  observations  on  each 
of  the  bar  and  with  tlie  current  reversed.  The  three  tables 
comparable  with  each  other,  the  same  arbitrary  anit  being  u 

Table  TIL     MagneCiziiig  oiurent  1-13. 


I 


QV 

Q'f- 

Q'. 

QV    « 

L. 

Ob- 

Oor- 

Cor- 

f*. 

Caiear 

BWTBd. 

reeled. 

rectad. 

T*" 

Uted. 

0 

1 

a 

3 

3.B 
31-6 

162 '4 
IBS'G 
149-6 
134-1 

8'29 
15-T8 

s 

U-3 
66-6 

11-3 

Vi'a 

108-6 

6S2'3 
696-7 

26-10 
4S-3G 
6B-«^ 

5 

69-5 

69-T 

6246 

■0239 

Vl-8 

8 

Sl-0 

Bt-3 

464-8 

-0300 

600 

8 

4B-1 

4e-3 

4136 

-0163 

ei-1 

*i 

ID 

40-3 

44-3 

36B-4 

0141 

tO-8 

Y 

U 

36-3 

S6-B 

3SS-I 

■01  JO 

83-3 

12 

33-5 

■0107 

93^a 

13 

3o-i; 

:jos 

■0110 

9I>9 

2H  1 

2H-0 

'onti 

~; 

15 

20 -H 

25-4 

199-3 

-0118 

a4^i 

r 

16 

22-T 

173-9 

714 

f 

n 

20-0 

2l)-3 

151-3 

■0147 

68  0 

18, 

181 

130-2 

■oiei 

3 

13 

34-0 

160 

1128 

■U180 

55-S 

20* 

86-8 

End. 

96-8 

Here  we  see  an  excellent  confirmation  of  the  rcsntts  deiiu' 
from  Table  IV.  In  Table  V,  where  the  mai^netizing-lbrei 
very  small,  and  where,  consequently,  no  part  of  tlie  iron  has 

reached  its  minimum  resistance,  the  value  of— =jt  =R''H( 

creases  continually  as  the  value  of  Q'  decreases,  as  it  sliouliJ 
In  Table  VI,  with  a  higher  magnetizing- power,  which  wa,=  si 
cient  to  bring  a  portion  of  the  bar  to  about  the  minimum  re; 

1 
ance,  we  see  that -^  remains  nearly  stationary-  for  a  short 

tance  from  the  helix  and  then  decreases  in  value.  In  Table '^ 
where  the  bar  is  highly  magnetized  and  the  [Kirtion  near 

sero-point  approaches  iKe  maximum  of   magoetization,  -; 
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les  in  value  as  we  pass  down  the  bar,  and  having  reached 
aximum  at  L = 11 J  nearly,  it  decreases.  These  tables,  then, 
''  in  the  most  striking  manner  the  eflfect  of  the  variation  of 
nagnetic  permeability  of  iron  upon  the  distribution  of  mag- 
m. 

is  evident  that  these  tables  also  give  the  data  for  obtaining 
•elative  values  of  R'  at  diflferent  parts  of  the  bar;  but  the 
ts  thus  obtained  are  conflicting,  and  will  need  further  exper- 
it  to  obtain  accurate  results.  Where  such  a  small  magnet- 
;  force  is  used  as  in  Table  V.  it  is  almost  impossible  to 
n  accuracy,  and  allowance  should  be  made  for  this  in 
Lcing  results  from  it  The  greatest  liability  to  error  is  of 
se  where  the  magnetization  is  small ;  for  any  small  residual 
aetism  which  the  bar  may  contain  will  be  more  apparent 
,  although  great  care  was  taken  to  remove  all  residual 
aetism  before  use.  Besides  this  the^e  are  many  other  dis- 
ances  from  which  the  higher  magnetizing-powers  are  free, 
we  accept  Greenes  formula  as  correct,  these  observations  give 
ata  for  determining  the  magnetizing -function  of  iron  m  a 
ue  manner,  for  nearly  all  other  methods  depend  on  absolute 
jurements  of  some  kind.  Thus  the  least  value  of  r*  in 
e  IV.  for  a  rod  '19  inch  diameter  is  '0142,  which  gives 
)1132,  which  in  Green's  formula  (equation  8)  gives  ;/=38o8 
he  greatest  permeability  of  this  iron  ;  and  this  is  as  nearly 
;  as  we  can  judge  for  this  kind  of  iron.  It  is  to  be  noted 
Green's  formula  has  been  found  for  the  portion  of  thq  bar 
red  by  the  helix,  but  as  seen  from  my  formulae  it  will  ap- 
imately  apply  to  all  portions,  though  it  would  be  better  to 
a  new  formula  for  each  case. 

e  shall  toward  the  last  resume  this  subject  again,  and  so 
?ill  leave  it  for  the  present. 

16  results  which  I  have  now  given,  and  indeed  all  the 
its  of  this  paper,  have  been  deduced  not  only  from  the  ob- 
itions  which  I  publish,  but  from  very  many  others ;  so 
my  Tables  may  be  considered  to  represent  the  average  of  a 
extended  series  of  researches,  though  they  are  not  really  so. 

[To  be  continued] 


.  LVL — Notes  on  a  New  Feature  in  the  "  Comstock  Lodef^ 

by  G.  P.  Becker.  Ph.D.,  etc. 

SERE  is  probably  no  metalliferous  vein  in  the  world  which 
tes  a  greater  interest  than  the  "Comstock  Lode''  of  Ne- 
^  whether  regarded  from  a  scientific  point  of  view,  as  the 
3St  and  richest  argentiferous  vein  yet  discovered,  or  from  an 


economical  sfeiiicipoint,  as  the  source  for  matiy  years  padt  of 
immense  propoition  of  the  silver,  and  a  considerable  t'ractioi^ 
the  gold  added  to  the  circulation  of  the  world;  and  the  del 
of  its  geological  character  as  developed,  tlierefore  acqaira 
importance  not  possessed  by  those  of  less  promiuent  depoml 

The  Virginia  Range  is  a  due  north  and  south  branch  of 
Sierm  Nevada  system  of  monntaina  On  the  eaHiem  fl 
of  Ml  Davidson,  the  chief  peak  of  the  range,  were  fouiiii 
outcroppings  of  the  vein  which  hove  been  fulloweil  somewhl 
the  nortli,  and  a  long  distance  to  the  south  of  that  mount 
and  shown  to  poaaesa  a  total  length  of  four  miles  in  the  gei 
direction  of  the  Vii^inia  Range.  Decidedly  the  most  impoi 
portion  of  the  Lode — that  in  which  the  celebrateil  "  GouW 
Curry,"  "Hale and  Noi-croaa,"  "Ophir,"  "Consolidated  Vii^ 
B^d  ■'  California"  mines  as  well  as  others  have  beeu  opencd- 
at  the  base  of  Mt  Davidson,  aud  is  included  within  the  li 
of  Virginia  City. 

It  is  well  known  to  those  who  have  had  occasion  to  n 
themselves  familiar  with  the  Comstock  lode*  that  through 
that  portion  of  the  vein  which  lies  in  Vireinia  City,  the  weg 
f<Kit  wall  is  a  continuation  of  Mount  Davidson,  and  consista, 
the  mass  of  that  mountain,  of  syenite,  while  the  east  wall 
porphyry,  more  nearly  deecribed  aa  trachytio  greeDstoae,  or 
pylite,  with  which  the  ooantry  wm  orerflowed  daring  tii»' 
tiiirv  pf.Ti<)(i.  Til.'  direction  of  the  fi?surr  subsequently  filled 
the  vein  matter  i)f  the  Comstock,  was  ]>lainly  determined  by  the 
previously  existing  surface  of  eontact  between  tlie  syenite  and 
prupylile,  which  naturally  oHeretl  less  K^istanci-  to  rupture  tiian 
the  solid  mass  of  either  adjoining  rock.  This  is  clear  from 
the  fact  that  foi-  over  a  thousand  feot  from  the  surface,  onh 
in.signiticant  masses  of  either  rock  were  found  on  the  side  of  the 
vein  opposite  to  that  of  which  they  are  esjieciaHy  characteristic. 
So  strong  was  the  influence  of  the  tlireclion,  bolli  in  strike  and 
ill  di]i,  given  to  the  fissure  bv  the  presence  of  this  comparativelj 
weak  surface  of  contiict  in  tlie  rocky  mass,  that  the  fissure  ex- 
tending in  l>oth  directions  away  from  Mount  Davidson  into  solid 
propylite,  uuacconip.inied  by  syenite,  retained  the  strike,  (nearlr 
north  and  south,)  and  the  dip  (from  35°  to  50 '.)  of  the  Vii^iiiia 
portion,  almost  unrtltered. 

This  very  clearly  defined  influence  of  the  contact  surface,  was 
of  iiself  good  reason  for  supposing  that  the  fissure  in  Virginia 
must  follow  the  dividing  plane  between  the  syenite  and  propylite 
ton  verv  considerable  deptli,  and  not  improbablv  lo  onclwyond 
the  reacli  nf  ruining  operations.  Nevertheless,  aithoiigli  llie  sub- 
ject has  been  very  wisely  left  in  abeyance  by  the  geolo<;ist.«  wlio 
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bave  publicly  discussed  the  Comstock,  it  cannot  have  escaped 
my  of  them  that  the  fissure  could  not  indefinitely  follow  this 
x>ntact;  for  the  propvlite  is  recognized  by  them  as  a  volcanic 
ock  which  has  overflowed  the  older  syenite,  and  therefore,  un- 
ess  we  should  make  the  highly  improbable  assumption  that  the 
yenite,  (which  in  Virginia  is  plutonic,)  the  propylite,  and  the 
rein  matter  emanated  successively  from  a  single  fissure  in  the 
»rtb's  crust,  a  lowest  point  in  the  contact  between  the  underly- 
ng  syenite  and  the  overlying  propylite  must  eventually  occur, 
T<>m  which  the  fissure  would  naturally  descend  toward  the  seat 
>f  the  force  by  which  it  was  caused.  From  the  most  depressed 
point  in  the  contact  surface,  the  fissure  would  pass  into  the  un- 
ierlying,  or  syenite  rock,  and  doubtless  out  of  it  farther  below, 
.nto  whatever  might  underlie  it  in  its  turn. 

From  the  point  where  the  fissure  leaves  the  contact  between 
bhe  two  species  of  rock,  its  dip  would  in  all  probability  be  con- 
trolled by  circumstances  very  difierent  from  those  which  de- 
cided it  in  the  position  lying  near  the  croppings ;  for  from  the 
point  at  which  the  seismic  shock  impinged  upon  the  lower  sur- 
Mice  of  the  syenite,  the  fracture  must  have  followed  the  direction 
rf  least  resistance,  or  presumably  a  straight  line,  and  the  shortest 
line  from  the  point  in  which  the  subterranean  force  encounter- 
ed the  syenite,  to  the  upper  surface  of  that  formation ;  and  a 
(Doment^s  thought  will  serve  to  show  that,  apart  from  local  and 
dtogether  incalculable  irregularities  in  the  lower  surface  of  the 
■ock,  this  line  could  continue  in  even  approximately  the  direc- 
ion  of  the  present  dip,  only  in  case  the  syenite  not  only  formed 
,  cone  above  the  general  level  of  the  country,  but  filled  a  vast 
lepression  below  it  as  well.  The  passage  or  the  lode  into  the 
yenite  would  therefore  naturally  be  accompanied  by  a  change 
Q  dip,  toward  the  perpendicular. 

In  May  last  I  made  observations,  repeated  and  extended  in 
August,  which  seem  to  establish  beyond  question  the  hitherto 
innoticed  fact  that  the  lower  workings  of  the  mines  in  Virginia 
Jity,  have  reached  the  point  at  which  the  fissure  passes  from 
he  contact  surface  between  the  syenite  of  Mt  Davidson  and 
he  country  propylite,  into  the  underlying  syenite.  The  depth 
>elow  the  surface  at  which  the  change  occurs  is  not  very  far 
rem  1600  feet. 

The  details  of  these  observations  would  scarcely  be  of  general 
nterest  away  from  the  Pacific  Coast,  while  the  conclusion  drawn 
?ill  probably  be  considered  as  amply  justified  by  the  following 
^neral  results  of  examination,viz:  T&e  east  wall  of  the  lode  in  the 
ower  levels  (1400-2300  feet)  wherever  struck  between  the  north 
md  of  the  **  Ophir"  and  the  south  end  of  the  "  Chollar  Potosi,"  a 
listance  of  over  a  mile,  is  syenite ;  that  in  the  three  mines,  of 
;be  eight  within  these  limits,  in  which  for  fear  of  water  the  East 
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Cl&y  has  oot  been  pierced,  good  grounds  (preseoce  of  incladed 
Byenite  and  absence  of  included  propylite)  exiBt  for  believing 
tnat  the  hanging  wall  is  syenite  : — that  although  the  east  coun- 
try syenite  has  been  pierced  in  a  number  of  places,  both  verti- 
cally and  horizontally,  to  a  depth  of  several  hundred  feet,  no 
other  formation  has  been  reached,  nor  any  indication  that  the 
limits  of  this  have  been  approached ;  on  the  contrary,  this  east- 
em  syenite  is  apparently  as  solid  aa  Mount  Davidson  itself:— 
that  wherever  tne  relations  between  the  walls  of  the  fissure  have 
been  most  completely  exposed,  the  occurrence  of  syeui  te  on  the 
east  wall  is  accompanied  by  a  very  decided  increase  in  the  angle 
of  dip. 

Tne  last  point  is  most  clearly  shown  in  the  Ophir,  where  on 
the  1700  feet  level  the  walls  are  almost  exactly  perpendicular, 
as  shown  by  the  very  complete  prospecting  on  that  level. 

The  Gola  Hill  mines  seem  nowhere  to  have  reached  the  sy- 
enite, as  was  to  be  expected,  since  from  the  conformation  of  tbe 
countiy,  the  syenite,  if  it  underlies  the  porphyry  in  Gold  Hill 
as  well  as  in  Virginia,  will  probably  be  met  with  only  nt  a  much 
greater  depth. 

To  establish  the  exact  line  of  the  passage  of  the  vein  from  tbe 
propylite  into  the  syenite,  would  of  course  require  a  specially 
authorized  examination  of  the  mines;  since  a  majority  of  points  ' 
in  which  the  east  wall  has  been  struck  are  bidden  from  view, 
either  by  the  closure  of  drifts  no  longer  essential  to  the  working 
of  the  mines,  or  by  timbering  in  tbe  shafts,  etc. 

Many  important  deductions  might  be  based  upon  a  change  in 
the  conditions  of  the  Comatock  lode,  which  must  be  fraught  with 
exceedingly  imporiant  consequences  to  the  greatest  mining  in- 
terest of  the  Pacific  coast ;  but  I  prefer  to  confine  myself  to  sub- 
mitting the  fact  of  this  remarkable,  and  at  this  time  most  unex- 
pected, alteration  in  the  character  of  the  vein. 
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Bomber  of  new  forms  of  ancient  vegetation.  At  the  bottom  of 
the  layer  is  found  less  than  an  inch  of  a  very  peculiar  substance 
of  vegetable  origin  of  brown  color,  soft  like  rotten  wood,  with- 
out lamination  and  filled  with  fragments  of  a  minute  form  of 
plant  resembling  an  Astm-ophyllites.  In  it  are  fish  scales 
indicating,  according  to  Dr.  Newberry,  a  new  genus  and 
species,  and  also  a  small  Ltngula,  perhaps  too  indistinct  for 
specific  determination.  Above  the  half-solidified  brown  band 
we  find  an  inch  of  highly  bituminous  laminated  cannel  shale, 
presenting  a  satin  surface  in  its  fracture.  This  shale  contains 
a  few  plants,  the  most  numerous  form  being  leaves  of  Lepido- 
dendron.  This  shale  passes  upward  into  an  ordinary  bitumin- 
ous shale,  in  the  lower  two  inches  of  which  nearly  all  the  new 
plants  are  found. 

We  have  here  the  evidence  of  a  marsh  in  which  there  was 
acccumulated  upon  a  micaceous  sandy  bottom  the  minute  moss- 
like  calamitoid  plants.  These  were  buried  by  a  highly  bitu- 
minous sediment  into  which  fell  innumerable  leaves  of  Ijepido- 
dendra^  long  straight  leaves,  often  a  foot  in  length.  Then  came 
in  a  luxuriant  vegetation,  chiefly  ferns,  which  are  buried  in  the 
higher  shale. 

So  far  as  I  know,  this  marsh  must  have  been  of  very  lim- 
ited extent,  for  I  have  found  no  trace  of  it  in  the  same  geolog- 
ical horizon  elsewhere  in  the  neighborhood.  The  shale,  on  its 
outcrop,  is  so  deeply  buried  by  soil  that  so  far  only  a  few 
square  yards  have  been  uncovered  and  examined. 

In  this  little  marsh  grew  plants  of  well-marked  Devonian 
types,  and  others  of  a  type  generally  found  in  formations  more 
recent  than  the  Coal-measures.  Besides  these,  there  are  many 
Coal-measure  forms,  but  with  scarcely  an  exception,  they  are 
of  new  species. 

Of  the  Devonian  types,  one  is  a  new  species  of  Archceopieris 
Dawson,  {PaheopUris  Schimper.)  The  ^4.  Jacksoni  Dawson, 
from  the  Devonian  of  New  Brunswick  and  Maine  may  be  re- 
garded as  the  typical  form  of  this  genus.  The  new  Ohio  spe- 
cies I  have  called  A,  stricta.  It  is  a  fern  of  great  beauty, 
smaller  and  more  delicate  than  A,  Jacksoni,  The  pinnae  are 
alternate,  somewhat  closely  set,  growing  out  of  the  rachis  at  an 
angle  of  70°  to  80°,  rarely  as  small  as  45  .  The  pinnules  are  al- 
ternate, oblanceolate,  obtuse,  decumng  on  the  narrow  rachis, 
disconnected  to  the  base,  with  a  strong  nerve,  dividing  near  the 
base  into  three  to  five  branches,  which  themselves  fork  once  or 
twice  before  reaching  the  margin.  Prof.  Fontaine  reports  the 
finding  of  A,  Jacksoni  (or  possibly  a  closely-allied  species),  in 
his  conglomerate  coal  series  on  New  River,  W.  Va.,  over  a  coal 
seam  perhaps  600  feet  above  the  base  of  the  Coal-measures. 
This  is  more  than  1500  feet  lower  in  the  series  of  the  Alleghany 
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Coal-measures  than  my  Ohio  form.     He  also  tinds  the 

A.  Jacksoiii  in  Vespertine  slate  in  Greenbrier  Co.,  W.  Va. 
Anotlier  Devonian  genus  found  in  the  little  marsh  in  Peirr 

county  is  the  Megahpteris  Dawson.  The  onlj  species  of  ttiu 
genus  known  was  first  found  in  New  Brunswick  bv  Prot 
Hartt  and  described  by  him  as  Xeuropleris  Datcsoni.  Prof,  Fon- 
taine has  recently  found  the  same  in  the  lower  Coal-measuTtt 
on  New  River,  where  he  found  the  A.  Jackaoni.  Of  this  genot 
1  bavo  found  four  new  spedes.  which  I  have  called  MegalopltTU 
Barttii,  M.  ovata,  M.  lata  and  M.  viinima  The  first  three  of 
these  are  closely  alliei)  to  Sf.  Dawsoni  Hartt  The  last,  j^ 
miTiiwi'i,  has  much  the  appearance  o!'  an  Alefhopteris.  but  it  is 
undoubtedly  a  true  Mcgahpteria.  Some  of  the  new  speci« 
were  ferns  of  lai^e  size  and  of  gi-eat  beauty.  Tbis  genus  hia 
special  interest  and  value  because  found  in  the  Coal-measnris  of 
Ohio,  only  about  700  feet  below  the  great  Pittsburgh  seam  of 
coal-  The  West  Virginia  species  found  by  Prof.  Fontaine  taint 
from  a  horizon  more  than  1500  feet  lower.  Bui  from  this  hoiiaoBi 
which  is  low  in  the  original  geosyiicHna!  trough  or  depression  in 
West  Vii^inia  (described  by  me  in  another  paper  read  at  Detroit 
and  published  in  this  Journal  for  Oct),  it  is  a  long  way  down  to 
the  Devonian  formation,  which,  in  New  Brunswick,  yielded  to 
the  hammer  of  Prof  Hartt  his  ifegul"pleria  DaiOfrtK  The  ne» 
species  from  Ohio  arc  directly  sepsnited  from  any  Ohio  Devo- 
nian rocks  by,  first,  a  few  feetof  Coal-measure  strata,  second, br' 
tlir  U.uvrC;n-l,.,„ilci-oiisM:,xvill.:-!iiiir>t(>nc.  tlii-oviiv:ilenfn''" 
r,.-I>ris,'ntanvf  of  tlic>  Cliralur  luneshau.'  of  lUinuis,  there  6LKI 
too  I'lTt  tiiiek,  and  tliird,  by  the  Waverly  sandstone,  over  SOO 
fet'l.  tiiiL'k.  These  facts  are  of  no  little  interest  as  showing 
tin-  ilistribution  in  the  great  time-series  of  this  genus  of  I'em^ 
If,  hnwever,  we  should  apply  the  republic-an  rule  nf  majorities 
t<.>  scii'niic,  the  finding  of  seveiiiJ  sjiecies  in  the  Goal-mea-un^* 
ami  Imt  one  in  tlie  Devoniiin  would  determine  this  to  he  a 
true  Ciiid-mcasure  ibrm.  Then  the  Devonian  species  becomes 
thf  |inp|ilietie  one. 

Grnwing  in  our  little  marsii  with  the  Archceoptert's  and  tht 
M'-'j,-il„/./.-i;'.'<  \^  a  new  and  beautiful  fern  of  a  new  genus  of  a 
rii'M-i  ;.■.  I  ■  i\i..' — r.he  TceniopleriiicB.  No  form  of  thi.'*  oriicrbf 
111!    ■  Mid  80  low  in  the  Coal-measvn-es.      T<xuiopU"i 

III  '  ..       -,  Iwlongs  to  the  upper Coal-ineasurew  and  Pit- 

nii.ijj  ■!  \l  \- •'{-■:-,  but  moat  ferns  of  this  order  ai-e  nf  Mesozoic 
age.  The  only  American  representatives  of  this  gn^up.  so  liir 
as  I  know,  arc  T.  iniujnifalki  Kogers,  from  the  Tnassic  coal- 
field near  Rielimoiid,  Va.,  used  witli  other  plants  by  Prof  W. 

B.  Rkigcfs  \j.-}  determine  the  geological  :ii;e  of  that  field,  anil  T. 
viftata  Hnmgt,,  reported  by  Pres.  Ilitcheoek,  from  the  KoiJ 
Santlstone  of  the  CouBt^lACuV  \-a.\\« .    TUe  ^\e'^■  Ohio  genus  1 
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lave  called  Orthogoniopteris^  from  its  rectangular  nervation. 
Phe  following  is  a  description  of  the  genus  : 

Frond  simply  pimiaie.  Pinnce  alternate,  lanceolate  or  oblong, 
inear,  rounded  or  tapering  to  an  acute  point,  entire  or  undulate,  en- 
arged  and  decurrent  on  lower  side,  rounded  on  the  upper  to  the 
nedian  nerve,  and  joining  it  a  little  ahove  the  point  of  its  attachment 
0  the  rachis.  Median  nerve  prominent,  thick  and  ascending  to  the 
tpex,  Nervules  forking  once  very  near  the  median  nerve^  extending 
li  right  angles  to  it,  and  curving  upward  slightly  at  the  margin, 
^ery  fine,  numerous  and  uniform. 

Two  species  have  been  foand,  0.  chra  and  0,  QHberti,  This 
^nus  is  allied  to  Tceniopteris  Brongt,  to  Angiopteridium  Sch., 
md  to  Neriopteris  Newb.  The  nervation  is  similar  to  Tceniop- 
ens,  but  I'ceniopteris  has  a  simple  frond,  while  this  is  pinnate. 
In  Angioptei^ium  the  frond  is  pinnate  and  the  pinnae  are  cor- 
late  or  rounded,  with  a  marginal  fructification.  In  Dr.  New- 
>erry's  new  genus,  Neriopteris,  the  pinnae  are  similarly  cordate 
«rith  acute-angled  nervation  and  with  a  supposed  marginal  fruc- 
ification.  In  this  new  genus  the  pinnae  are  decurrent  below, 
md  free  and  rounded  above,  with  a  perfectly  rectangular  nerva- 
ion.  In  the  decurrent  base  of  the  leaflets  it  is  allied  to  the 
arger  forms  of  Alethopteris,  but  it  doubtless  belongs  to  the  or- 
ler  of  Tceniopteridece, 

Besides  those  already  referred  to,  the  bed  affords  a  new 
ipecies  of  Alethopteris  greatly  resembling  A,  tasniopteroides 
Junbury,  from  the  coal  field  of  Cape  Breton,  but  specifically 
lifferent  Another,  fragment  of  a  supposed  Alelhopteri'*  also 
>ossesses  a  nfervation  much  like  the  Toiniopteridece,  If  a  true 
ilethopteris,  it  is  of  larger  leaf  than  any  other  species  of  this 
fenus  except  A.  ingens  Dawson,  from  which  it  differs  some- 
vhat  in  nervation.  There  is  2iVioi\\eT  Alethopteris,  which  I  have 
Ailed  A.  Holdeni,  of  great  size  and  beauty,  belonging  to  the 
ection  of  the  genus  which  may  be  represented  by  A.  Serlii, 
ind  is  doubtless  allied  to  Dr.  Newberry's  new  species,  A.  mac- 
ophylla.  The  essential  characters  which  distinguish  it  are : 
irst,  the  great  length  of  the  frond,  which  measures  at  least  fifty 
centimeters;  second,  its  lanceolate,  or  rather  oblanceolate 
orm,  the  leaflets  decreasing  in  length  toward  the  base;  third, 
he  linear  taper-pointed  form  of  the  leaflets,  comparatively  long 
.nd  narrow;  and  fourth,  the  always  simple  division  of  the 
rond.  It  is  possible  that  we  have  in  these  various  species  of 
ilethopieris,  and  in  closely  allied  forms,  a  group  which  should 
>e  detached  and  formed  into  a  new  genus  This  group  passes, 
n  resemblance,  into  the  type  of  the  Tceniopteridece  on  the 
»ne  hand  and  through  the  Megalopteris  (the  M,  minima  having 
Quch  the  look  of  an  Alethopteris^  unto  the  distinct  Neuropteris 
ype  on  the  other.     These  resemblances  ave  o^  ^^»X  \\i\&x^'5Jv. 
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and  aeem  to  bring  the  Devoaiaa  and  Mesozoic  flora  into  greater 
appareDt  harmony. 

Besides  the  forms  already  mentioned  the  bed  affords  iwo 
new  species  of  Aslerophyllitea,  a  new  and  beautiful  liymeiwphyl- 
Hies,  a  new  and  pretty  Eremopteris,  two  species  of  Lep'doiien- 
dron — one  allieil  to  L.  letragonum  Steenb.,  found  by  Dr.  Dawson 
in  the  lower  Carboniferous  of  Canada — two  species  of  Qmiai4e3, 
one  probably  C.  Robbii  Dawaon,  a  Devonian  form  from  New 
Brunswick,  a  new  and  large  Cardiocarpon,  a  large  fine  cone  of 
somewhat  doubtful  affinities,  a  curious  jointed  root  and  several 
other  forms  not  yet  determined.  'I'be  most  important  of  these 
plants  are  figured  and  will  appear  in  the  next  volume  of 
the  Ohio  G-eologi«3al  BeportSL* 


Abt,  INTVL— Letter  to  the  Editort,  from  Dr.  B.  A.  Gould,  Direo- 
tor  of  the  Cfirdoba  Observatory,  dated  Cdrdoba,  Sept.  S,  1875. 

Messrs.  Dasa  &  Siluman: — When  I  took  leave  of  you  last 
November  I  did  not  intend  that  so  long  an  interval  ehoald  dapse 
without  the  fulfillment  of  my  promise  to  send  you  tidings  of  the 
progi-esB  of  my  work.  But  what  with  the  accumulation  of  mate- 
rial during  my  ahsence,' and  the  relentless  pressure  of  the  current 
observations,  I  have  beeu  unable  to  do  more  than  beep  pace  with 
the  stream  until  now. 

But  now  I  have  the  gnitifi cation  of  informing  yon  that  the  zone- 
obscrvatious  aru  conijilctcd.  There  are  754  zones,  containing 
somi-what  more  than  1U5,000  abservatious;  the  first  zone  having 
bet-n  ohservwl  1872,  Sept.  0,  and  the  last  1875,  Aug.  9,  but  as 
then-  was  an  interruption  of  about  a  year  during  this  interval,  not 
quite  two  years  of  work  is  comprised  in  the  sltIcs.  The  mea^urt- ment 
of  the  chronograph  sheets  and  the  transcriplion  of  the  time- 
records  is  now  completed  ;  and  thf  copy  of  the  ohservations  upon 
sheets  ready  for  the  jirinler  is  so  for  advanced  that  it  will  prob- 
ably be  completed  before  this  letter  can  reach  you.  The  second 
copy,  upon  computal ion-blanks,  is  likewise  well  under  way. 

ThuN  the  entire  region  from  23°  to  80'  of  South  declination  has 
been  well  scrutinized.  The  ten  degrees  around  the  pole  have  been 
BO  thoroughly  examined  hy  GilJis  in  Santiago  and  Stone  at  the 
Cape  of  Good  Hope,  that  no  zone  observations  seem  need  ful  there ; 
and  my  northeni  limit  overlaps  Argelander's  tiouthem  zones  by 
eight  degrees,  in  compliance  with  tlie  special  request  of  that 
deejily  lamented  astronomer. 

Ihe  width  of  tlie  zones  has  varied  with  their  dechnation.  and 
with  the  abundance  of  their  stars  ;  the  mn\imun)  width  being  2' 
at  the  northern  limit,  and  4°  for  the  zones  inunediatelv  north  of 
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^5^,  between  which  decimation  and  80^  only  one  series  was  taken, 
rhese  widths  were  always  halved  within  the  limits  of  the  Milky 
97 ay,  and  still  farther  subdivided  into  quarters,  and  even  eighths, 
where  the  richness  of  the  region  required ;  so  that  some  zones 
lave  only  comprised  20'  or  25'  of  declination  exclusive  of  their 
narginal  overlap.  The  maximum  number  of  stars  contained  in  a 
single  zone  is  293,  the  average  is  about  140.  It  is  needless  to  say 
^hat  there  are  many  repetitions,  arising  not  only  from  the  overlap, 
; usually  10'  at  each  margin),  and  five  or  six  minutes  of  time  at  the 
t>eginning  and  end),  but  also  from  the  re-observation  of  such  zones 
is  had  proved  unsatisfactory,  whether  from  unfavorableness  of 
weather,  insuflicient  determining  Htars,  or  inadequate  performance 
3f  circle,  chronograph  or  clock. 

It  has  been  my  unfailing  rule  to  make  the  determinations  as 
nearly  al>solute  as  circumstances  would  allow ;  and  with  this  view, 
each  zone  has  been  preceded  and  followed  by  a  series  of  observa- 
tions for  instrumental  corrections, — consisting  of  transits  of  two 
standard  time-stars,  as  well  as  of  one  circuinpolar  star  above  and  one 
below  the  pole,  together  with  measurements  of  nadir,  coUimation 
Gtnd  level.  But  although  these  precautions  have  been  taken,  I  do 
Qot  purpose  dispensing  with  the  advantage  to  be  derived  from 
iirect  comparison  with  independent  and  sharply  determined  star- 
positions,  and  the  catalogue  of  these  is  advancing  very  satisfactorily. 
My  original  plan  implied  the  determination  of  some  half  dozen 
stars  in  each  zone,  selecting  so  far  as  it  might  be  convenient,  such 
AS  occur  in  the  Uranometry.  These  would  form  a  catalogue  of 
about  3,000  stars,  each  of  which  was  to  be  observed  four  or  five 
times  with  all  possible  care.  But  when  the  zone-work  was  inter- 
rupted by  my  departure  for  home  in  1874, 1  extended  the  list  con- 
siderably, and  tnanks  to  the  faithful  and  efficient  labors  of  my 
assistants,  this  work  was  vigorously  prosecuted  during  the  year ; 
90  that  there  now  remain  comparatively  few  stars  of  the  Ura- 
nometry, whose  positions  have  not  been  independently  deter- 
mined in  C6rdoba.  I  purpose  to  employ  the  Meridian  Cii'cle  for 
extending  and  improving  this  catalogue,  while  the  reduction  of  the 
Eone-observations,  and  the  publication  of  the  Uranometry  are  going 
forward,  and  have  now  extended  the  working  list  yet  more,  so 
that  this  catalogue  will  contain  more  than  ten  thousand  stars,  if  all 
goes  well,  each  star  being  observed  on  the  average  about  four 
times.  Up  to  the  present  time  the  total  amount  of  different  stars 
observed  for  this  catalogue  exceeds  7,000,  although  not  all  of  them 
have  as  yet  the  requisite  number  of  observations. 

Besides  the  data  thus  collected  I  have  a  considerable  amount  of 
material  resulting  from  the  repeated  observation  of  clusters. 
These  observations,  when  properly  reduced,  will  essentially  aid 
the  study  of  the  photographic  plates. 

Now  I  must  apply  myself  to  the  more  laborious  and  difficult 
part  of  the  work — the  computation  and  preparation  of  the  crude 
material  obtained.  This  would  be  more  difficult  everywhere  as 
requiring  a  more  unremitting  diligence,  and  careful  or^t]kiv\za.t\<^\i^ 
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bnt  is  doubly  bo  in  this  couatry,  wbere  to  the  Cask  of  discoveriog 
pemous  fit  to  perve  ue  computers,  is  addeil  the  labor  of  training 
them;  and  tha  dull  routine  of  nuuicrical  computation  naturallj 
foils  to  enlist  that  popular  appreciation  and  interest,  which  the 
process  of  instrumental  exploration  readily  awakens,  and  in  which  I 
the  sinews  of  acienoe  must  find  their  point  of  attachment.  Still, 
I  have  eveiy  reason  for  confiding  in  toe  support  of  ihe  Arfrentine 
people  and  govfnmient,  which  have  never  yet  tailed  lo  respond  ; 
favorably  to  any  of  my  appeals.  At  the  present  moment  the 
country  is  sufiering  from  the  severest  commerci^d  i^iisis  which  it 
has  ever  experienced  ;  its  treasury  is  depleted  by  last  year's  civU 
war,  the  ngriculLural  indnatiies  of  the  whole  land  have  l-een 
blighted  by  the  ravages  of  locusts,  and  an  almont  unexampled 
drought;  yet  although  almost  all  other  appropriations  have  been 
cut  down,  those  for  acieutific  purposes  have  l>een  maintained 
intact,  and  all  wliich  I  thought  it  right  to  ask  for  the  Obaervawiy 
has  been  voted  bv  the  ('ongrese. 

Now,  first  of  all,  I  hope  to  prepare  the  mauuscript  of  the  I'rfr 
nometry,  for  which  the  charts  are  already  begun ;  and  while  tlil« 
ia  going  forward  I  hope  to  prosecute  various  other  subsidiary 
work.  The  reduction  of  the  eatalogue-observntions  is  so  well  fo^ 
ward  that  within  a  oonple  of  months  afler  1  shall  have  completed 
thf  rccomputution  of  the  circumpolar  list  (already  far  advanced), 
I  think  that  the  current  obvervationa  for  the  catalogue  may  be 
kept  reduced  up  to  date.  And  very  aoon  alter  the  manuscript  uf 
the  Uranometry  ia  oompletetl  I  think  that  at  least  one  volume  at 
instrumental  observations  can  be  sent  to  the  press. 

You  will  b>.  gl;i.|  to  Icani  that  after  all  llie  labor,  vc'^silion  and 
e\]>i'iis(-,  wliii'U  mv  liist  pbntoirraphic  efforts  hud  entniled,  f;ir  l>t-tter 
succl•^s  is  attending  tlie  second  endeavor.  The  new  lens  .seems  to 
be  quite  equal  to  the  original  one,  and  on  favorable  nights  we 
obtain  image*  of  stars  which  cannot  be  brighter  than  the  ^  mag- 
nitude. .Mthiingh  the  clock-work  of  the  "Equatorial  is  not  equal 
to  the  demands  upon  it,  the  mechanieal  ingenuity  and  pi-r*e- 
verunce  of  the  assistants  has  already  done  much,  and  will,  I  am 
confident,  ilo  yet  more  toward  reinedviuL'  the  defects.  And  the 
latlu'  and  toots  f..r  working  in  metals',  wliich  I  brouglit  ont  with 
me  last  December,  have  rendered  most  important  service.  Mr. 
JlansKild  is  liow  constructing  a  new  governor,  which  will,  we 
hope,  secure  a  iiieutcr  uniformitv  of  movement  to  the  telesco|>e. 
ilr.  Hearil,  who  is  now  engaged' on  the  photographic  work,  is  f;ir 
more  successful  than  his  predecessor  in  the  manipulation  both  of 
the  tclesi  ope  and  the  eheinieuis,  and  has  already,  in  sjnte  of  uiaiiT 
dirticuliics,  obtained  abouc  seventy  good  plates,  comprising  twenty- 
four  dill'erent  clusters  and  many  double  st.irs.  On  one  plate  there 
are  nearly  or  quite  a  hundivd  stai-s,  in  the  cluster  ..i. 323.  We  have 
also  been  experimenting  upoii  Mura,  and  the  pbotograjihs  show 
the  detail  of  the  sui-face  quite  clearlv,  but  thev  are  not  as  well 
defined  as  could  be  wished.  I  have  now  socit  home  orders  for  new  ca- 
larging  lenses,  for  which,  and  for  other  photographic  conveniences, 
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the  Minister  of  Public  Instmction  has  placed  a  small  sum  of 
money  at  my  disposal  from  the  contingent  fund  of  his  department. 
When  I  next  write  I  think  it  will  be  possible  to  give  yon  some 
encouraging  accounts,  and  description  of  results  in  detail.  As  yet 
I  have  had  no  time  to  undertake  any  measurements  of  the  plates, 
but  if  my  plans  do  not  prove  amiss,  this  will  soon  be  possible. 
I  possess  an  exquisite  micrometer  for  the  purpose,  the  gift  as  well 
as  the  construction  of  our  friend,  Mr.  Rutherfurd.  I  have  been 
endeavoring  to  procure  photographic  impressions  of  Eutydtce^  and 
its  companson  stars,  for  Dr.  Galle's  new  investigations,  but  the 
stars  are  too  faint. 

The  geographical  determinations  of  various  points  of  South 
America  are  going  forward  as  opportunity  permits.  Since  my 
return  I  have  obtained  satisfactory  exchanges  of  signals  with  San- 
tiago de  Chile  on  two  nights,  and  am  waiting  an  additional 
exchange  before  deducing  the  final  results.  Messrs.  Thome  & 
Bigelow  are  now  resting  themselves  from  long  continued  labor  at 
the  Observatory  by  a  journey  of  geographical  exploration  up  the 
river  Paran&.  They  carry  with  them  a  prismatic  reflecting  circle, 
which  I  obtained  for  such  purposes  from  Pistor  and  Martins,  and 
In  the  use  of  which  they  have  already  attained  such  proficiency 
that  their  respective  time-determinations  frequently  agree  to  the 
tenth  of  a  second.  The  sidereal  clock  of  the  Observatory,  being 
connected  with  the  telegraph  line,  is  made  to  graduate  a  time- 
scale  on  the  registers  of  both  stations,  while  the  observers  telegraph 
the  beats  of  a  mean-time  chronometer,  for  which  they  determine 
the  error  immediately  before  and  after  these  signals.  The  position 
of  the  city  of  Parand  was  thus  determined  three  days  ago ;  to-day 
we  have  accomplished  the  same  for  La  Paz,  which  is  about  100 
miles  farther  up  the  river.  The  telegraphic  communication  only 
extends  as  far  as  Corrientes  in  27^°,  but  with  the  aid  of  their  chro- 
nometer I  trust  they  will  be  able  to  extend  the  longitude  determi- 
nations as  far  as  Ascencion,  the  capital  of  Paraguay,  latitude  25^ 
16'.  I  have  also  made  arrangements  for  an  early  determination 
of  the  positions  of  Tucuman,  situated  260  miles  north  of  C6rdoba, 
and  of  San  Juan  at  the  base  of  the  Andes,  some  200  miles  to  the 
westward.  You  will  remember  that  distances  form  no  criterion 
of  ease  of  access.  About  eight  days  are  usually  required  for  the 
journey  to  Tucuman,  notwithstanding  that  the  railroad  now  build- 
ing is  already  nominally  completed  for  half  the  distance,  and  the 
same  is  true  in  regard  to  San  Juan. 

In  Dr.  Petermann's  new  map  of  the  Argentine  Republic,  just 
published,  the  results  of  my  previous  observations  are  incorpo- 
rated, having  been  furnished  him  by  Mr.  Moneta,  late  Chief  of 
the  National  Engineers,  in  connection  with  whom  my  determina- 
tions of  Rosario  and  Buenos  Aires  were  made,  as  I  once  wrote  you. 
Before  long  I  hope  to  be  able  to  include  in  this  series  of  determi- 
nations all  the  capitals  of  provinces,  and  the  chief  points  of  com- 
mercial or  geographical  importance,  to  which  the  telegraph 
extends. 
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The  Meteorological  office  is  quietly  extending  its  inflnence  and 
activity  tbroiighout  the  coiiiilry.  It  is  not  easy  to  secure  the  gn- 
tuitoua  cooperation  of  competent  and  conscientious  obsefren, 
nor  to  secure  their  reception  of  iuBtruments  in  good  condition ;  yet 
the  HucceBB  Las  thus  far  been  all  that  1  could  hnve  presumed  to 
hope;  and  1  am  already  rapidly  accuniulHting  data,  which  will 
disclose  the  heretofore  unknown  climatic  and  atmospheric  rela- 
tions of  this  vast  country.  Ali'eady  nome  dozen  or  more  BbiTione 
are  regularly  trauBmittiiig  their  tri-daily  obBcrvations,  and  arrange-  i 
meets  are  already  in  progress  which  give  ground  for  confident  ^ 
expectation  that  this  number  will  soon  be  doubled.  Especially  1 
have  reason  to  believe  that  systematic  obBerratious  will  spefdih 
be  organized  along  the  river  Uruguay,  in  Patagonia,  Ticrra  d*l 
Fuego,  and  the  Falkland  Islands.  The  most  extensive  railroad 
company  in  the  province  of  Buenos  Aires,  and  tlie  pro\  ineial  tele- 
graph have  jiromiscd  their  codueration  by  establishing  oVmervations 
at  their  chief  stations,  and  the  Right  Reverend  Dr.  Stirling,  the 
English  minsionary  Bishop  of  the  Falkland  Istatids,  has  conliallj 
interested  himself  in  our  undertaking,  and  will  avail  himself  of  the 
opportunities  afforded  by  his  official  journeys  to  all  the  Anghcan 
missions  in  this  portion  of  the  world  to  enlist  the  assistance  ot  bis 
clergy. 

Before  bringing  this  letter  to  a  close  I  must  add  one  more  item 
of  interest,  viz.,  that  the  two  Houses  of  the  Argentine  Congress 
have  by  decided  majorities  adopted  the  metric  dollar  of  one  and  a 
half  grams  of  pan  gold,  or  otM  and  two-thirds  grama  of  alloy, 
nine-tenths  fine,  as  the  national  monetary  unit,  the  legal  value  of 

annually  published  by  the  .Minister  of  Finance.  That  this  unit  is 
not  already  law  is  due  solely  to  dis.igrcemont  between  ihe  (bo 
houKcs  on  other  points  continued  in  the  snme  bill ;  but  the  delay 
is  only  temporary. 

Now  that  Japun  and  the  Argentine  Republic  have  adojitcJ  a 
metiic  basis  for  their  monetary  unit,— the  only  b.isis  oil  which  we 
can  hope  for  any  approach  to  iutcniational  unific'ation, — perii!i|)* 
we  may  look  forward  to  some  corresponding  action  on  the  part  of 
our  own  government.  'ITie  United  States  dollar  rc'iuires  only  a 
change  of  less  than  one-third  part  of  one  ceni,  (less  than  the  liniiis 
of  mint  tolerance),  and  it  would  seem  as  though  by  the  unili'ii 
action  of  our  men  of  science,  this  desirable  change  might  V 
effected  during  the  present  demonetization  of  gold.  Such  an  act 
would  be  a  most  notable  addition  to  our  series  of  ccntennary  eele- 
brations,  as  it  would  be  a  most  efficient  step  toward  what  the 
French  term  "the  solidarity  of  nations." 
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SCIENTIFIC    INTELLIGENCE. 

L  Chemistry  and  Physics. 

1.  An  Air  Damper  for  Balances, — In  order  to  rednce  the  time 
»f  oscillation  of  a  balance  to  a  minimum  when  in  use,  Arzbbbgeb 
las  proposed  the  use  of  a  damping  apparatus  containing  air.  To 
he  stirrup,  immediately  under  the  end  of  the  beam,  a  circular 
ilate  of  brass,  gilded,  is  hung  by  a  wire.  This  plate  is  67  mm.  in 
liameter  and  ^  mm.  thick.  It  swings,  when  the  balance  oscil- 
ates,  in  a  short  cylinder  68  mm.  in  diameter  and  thus  has  a  clear 
kDnolar  space  of  \  mm.  between  it  and  the  cylinder.  This  latter 
s  fastened  to  the  balance  case  by  a  strip  of  brass,  to  which  it  is 
attached  by  a  screw  in  the  center.  The  bottom  of  this  cylinder 
las  a  hole  on  one  side  of  this  screw ;  so  that  by  rotating  the  cyl- 
nder,  the  hole  may  be  closed  more  or  less  completely  by  the 
)ra88  strip.  When  the  balance  swings,  the  plate  moves  up  and 
lown  in  the  cylinder,  the  oscillation  being  checked  by  the  resist- 
rnce  of  the  air  in  the  box,  which  may  be  adjusted  at  pleasure, 
rhe  working  of  the  attachment  is  said  to  be  very  satisfactory, 
ince  the  damping  is  a  dynamic  and  not  a  static  resistance.  The 
lelicacy  is  not  at  all  interfered  with, — Liebig^s  Annalen^  clxxviii, 
J82,  Oct.,  1875.  o.  F.  B. 

2.  On  a  Convenient  method  of  Preparing  Sulphuryl  Chloride. 
— Behrend,  in  order  to  investigate  the  relations  of  the  carba- 
nides  and  sulphamides,  found  it  necessary  to  devise  some  better 
aethod  for  preparing  sulphuryl  chloride.  For  this  purpose  he 
prepared  sulphuryl  chlorhydrin  by  the  action  of  hydrogen  chlo- 
ide  upon  sulphuric  oxide,  and  distilled  this  continuously  with  a 
«turn  cooler;  but  with  no  satisfactory  result.  It  was  then 
>lac«d  in  sealed  tubes  and  heated  for  12  to  14  hours  in  a  paraffin 
)ath  to  170'*-180^  A  brilliant  mobile  liquid,  boiling  at  70**,  and 
eith  an  exceedingly  irritating  odor,  was  obtained,  which  had  a 
pecific  gravity  of  1*661  and  was  the  body  in  question.  Its  pro- 
faction  IS  thus  represented  : — 

OH 


^^'|ci        _^,     ._    (OH 


^j  =  sOgCij  +so^  -I  Qj^ 


—Ber,  Perl.  Chem.  Ges,,  viii,  1004,  Sept.,  1876.  g.  f.  b. 

3.  Action  of  dilute  Mineral  Acids  on  Pleaching  Powder. — 
iopFER,  under  Schorlemmer*s  direction,  has  studied  the  action  of 
lilute  mineral  acids  on  bleaching  powder,  with  a  view  to  ascer- 
ain  whether  hypochlorous  acid  is  actually  evolved  as  asserted 
yj  Gay  Lussac  and  recently  denied  by  Gopner,  and  if  so,  in  what 
imount.  The  bleaching  powder  was  prepared  from  pure  slaked 
ime  and  chlorine,  and  contained  21*46  per  cent  calcium  hypo- 
chlorite, 17*69  calcium  chloride,  47*62  calcium  hydratft^  «Avd  \^*^^ 
ialciom  oxide.    A  solution  of  20  grama  oi  \i\i\%  N7«£^  xoaAfe  ^^A 
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filtered.  Two  hundred  cubic  centimetera  of  the  filti 
takeu  and  diluted  to  a  liter,  and  the  hypochlorite  was  d< 
by  Hunaen'H  method  in  a  portion  of  the  solution.  Other 
were  theu  distilled  with  nitric,  with  hydrocfiloric  and  with 
phurio  acids.  The  best  result  was  ohtained  with  the  first  of  th«M 
acids,  the  chlorine  monoxide  (hypochlorous  oxide)  in  the  filtratt 
varying  from  80-63  to  81*S2  per  cent  of  that  originally  preMnt 
in  the  bleaching-powder  sulutioii.  Hence  the  author  conelud« 
that  when  bleaohiog  powder  is  distilled  with  dilute  mineral  add< 
an  aqueous  solution  olaliuost  pure  Uypochloro  us  oxide  is  obtained 
ill  nmouni  rising  even  to  9'i  per  cent  of  that  in  the  powder. 
Uence  he  infers  that  bleachingpuwder  contains  either  calcium  bj- 
poohlorite  with  calcium  cldoride,  or  a  compound  of  the  constitu- 
tion Ca  -I  ,,.  ,  as  proposed  by  Odling.  The  liberation  of  hypo- 
chlorous  oxide  &om  bleaching  powder  by  chlorine,  is  stroDglj 
contirmatory  of  the  latter  view.  Chlorine  is  not  set  tree  by  the 
action  of  hydrochloric  acid  upon  bleaching  powder. — Jottr.  Vhem. 
Soo.,  II,  siii,  713,  August,  lfi76.  g.  f.  s. 

4.  Method  for  the    QuanttfaCioe   fkpanition  of  Ferrk-    On'dt,    I 
Alumina,  and  Pho^horic  Acid. — Having  occasion  to  analyEea 
minute  quantity  of  a  mineral  containing  f«rrio  oxide,  alumina,  and 
phosphoric  acid,  t'LiaiiT  took  the  opportunity  to  examine  the  vt,-    I 
nous  methods  in  use  for  the  separation  of  these  substances,  the     . 
reeulie  of  which  are  given  in  hiB  paper,     Ab  a  result,  he  was  led    ' 
fituUy  to  adopt  the  following,  tvhioh  gave  all  desirable  accuracy:    ' 
The  solution  of  the  above  named  Bubetanees,  which  must  not  con- 
tain niufli  th'c  .ici'l,  is  boiled  for  two  or  three  hours  witli  an  ei- 
ccss  of  M)dium  liypdsulphite  (thiosul]>hatc)  and  tiltcrcd.     All  the 
iron  with  some  of  tlio  phosphoric  acid   is  in  the  filtrate;  alt  the 
aluiniuii  with   some  of  the  acid,  is  on  ihc  tilter.     The  iroi.  in  the 
filtrate  is  thrown  down  by  ammonium  sulpliide  and  deteimiiiedag 
usual.     The  alumina  precipitate  is  di^^siilved,  and   to  tht  solution 
an  ('xcc:^s  of  soiliiim  hydrate  is  added,  and  then   barium  chloride 
so  h)iig  as  a  ]ireoii)Ltate  is  produced.     After  standing  a  few  hours, 
the  sokniiin  is  to  lie  Hltcred.     'I'lie  phosphoric  acid  remains  on  the 
tilter   as    liarinm    phosphate;    the   alumina   is   contained    in  the 
filtrate,  from  which  it  may  be  precipitated  in  the  ordinary  way 
and  weighed.     A  Utile  caustic  soda  added  to  the  wash  water  pre- 
vents till'  solution  of  the  barium  phosphate.     Tlie  barium   phos- 
phate is  dissolved  off  the  filter,  the  barium  removed  with  sulphuric 
acid,  the  filtrate   mixed  with  that  from  the  iron  sulphide  above, 
and  the   iiliospiioric  acid  determined  with  magnesia  mixture  as 
usual.     The  .author  also  (loints  out  that  the  corrosive  action  even 
of  dilute  solution  of  sodium  pliosphate  upon  the  glass  of  reageut 
bottles  is  considerable  and  may  be  a  source  of  error  in  analysis. 
This  salt  cannot  hv  obtained  jiure  by  ri'crystallization  in  dishe.n  of 
Berlin  porcelain  from  this  cause.— ^<iHr.  Chem.  Soc,  II,  xiii,  592,    . 
July,  mir,.  u,  y.  B. 

5,  On  tht  Qaaea  ciiclosedin  Coals, — Thomas  has  made  an  elab- 
orate investigation  ot  t\^ft  ^aw*  (ict\viifti  Xt^  m«1i.  wt  '«e\L  u  of 
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those  which  are  evolved  from  fissures  in  the  mines.  The  experi- 
ments were  made  upon  the  bituminous,  or  '^  house  coals  ;^'  the 
semi-bituminous  or  steam  coals ;  and  the  anthracite  coals ;  all  from 
the  South  Wales  basin.  In  the  first  series,  slices  of  coal  were  sawn 
from  the  middle  of  large  cubes  and  a  strip  cut  from  the  middle  of 
each  of  these  %  of  an  inch  square  and  6  or  8  inches  long.  This  was 
Graced  in  a  hard  glass  tube  and  connected  with  a  Sprengel  pump. 
Very  little  gas— only  2  or  3  cc.  per  100  grama  of  coal — was  liberat- 
ed on  exhaustion.  The  tube  was  then  immersed  in  boiling  water  and 
kept  there  so  long  as  gas  was  evolved.  Additional  quantities  of 
gas  were  obtained  at  200"  and  even  at  300°.  Upon  analysis,  the 
gases  were  found  to  consist  of  marsh  gas,  carbon  dioxide,  nitrogen 
and  oxygen.  The  bituminous  coals  yield  the  least  gas,  though  it 
contains  a  large  percentage  of  carbon  dioxide.  Steam  coals 
come  next,  their  gas  containing  as  much  as  87  per  cent  of  marsh 
gas.  Anthracite  yields  most  gas,  one  specimen  giving  600  cc.  of 
gas  from  100  grams  of  coal,  at  100°,  1000  cc.  at  200°,  and  1876  cc. 
m  all  at  300°.  In  composition  these  gases  closely  resembled  those 
from  steam  coals.  The  gases  collected  from  blowers  in  the  mine 
as  well  as  from  the  coal  itself  by  boring,  consisted  almost  entirely 
of  marsh  gas,  rising  in  some  cases  to  97*66  per  cent. — Jour.  Chem, 
Soc.j  II,  xiii,  Sept.,  1876.  g.  f.  jb. 

6.  On  Chrysophanic  Add. — ^Liebermann  and  Fischer  have 
continued  the  researches  made  upon  emodin  by  the  first-named 
chemist,  and  have  extended  their  investigations  to  chrysophanic 
acid.  When  distilled  with  zinc  dust,  it  yields  methyl-anthracene, 
as  was  proved  by  a  minute  examination  of  the  properties  and  reac- 
tions of  this  hydrocarbon.  Acetyl-chrysophanic  acid  was  also  pre- 
prepared  and  analyzed.  It  contains  two  acetyl  groups.  From 
these  data  it  is  clear  that  chrysophanic  acid  is  dioxymethyl- 
anthraquinone  and  that  it  stands  to  emodin  in  the  same  relation 
that  alizarin  stands  to  purpurin.  The  authors  notice  the  curious 
foct  that  while  the  madder-root  contains  anthraquinone-coloring 
matters  which  stand  to  each  other  in  a  simple  oxidation  series, 
the  root  of  rhubarb  contains  a  similar  series,  homologous  with  the 
derivatives  of  anthraqiiinone.  Experiments  were  also  made  on 
the  amides  of  chrysophanic  acid. — Ber.  Berl,  Chem.  Ges.^  viii, 
1102,  Sept.,  1675.  G.  f.  b. 

7.  On  the  Quantitative  Detertnination  of  VaniUin  in  Vajiilln, 
— ^The  introduction  into  commerce  of  the  synthetically  prepared 
vanillin  renders  some  method  desirable  for  its  exact  estimation. 
TiEMANN  and  Haarmann  have  proposed  a  method  founded  on  its 
aldehydic  nature  and  its  consequent  union  with  aeid  sulphites. 
Thirty  to  50  grams  of  the  finely  divided  vanilla  is  repeatedly  ex- 
tracted with  ether,  the  extracts  united,  the  ether  distilled  nearly 
off,  and  the  residue  treated  with  an  equal  volume  of  a  mixture  of 
equal  parts  of  hydro-sodium  sulphite  solution  and  water.  On 
standing,  two  layers  of  liquid  appear,  which  are  separated  b\ 
means  of  a  separating  funnel.  The  lower,  which  is  the  sulphite 
vanillin  solution,  is  placed  in  a  fiask  furnished  with  funnel  and  de 
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livery  tubes,  throu£jh  the  former  of  which  dilute  sulphuric  acid  i> 
(lOured,  the  evolved  eulphurons  oxide  being  conducted  into  a  l»o^ 
tie  containing  soda.  After  the  reaction  is  over,  the  liqaid  is  ei- 
tracted  with  ether,  the  ether  distilled  to  u  amaU  bulk,  the  reeidue 
placed  in  a  watch  glass  aud  allowed  to  evaporate  spontaneoufdj. 
Pure  vanillin,  fusing  at  81°,cryBt8iliiieH  out ;  it  is  dried  over  snl- 
phnrio  acid  and  weighed.  After  proving  the  exactnees  of  the 
method,  the  authors  used  it  in  analyntug  the  vanillas  of  comniL-rce. 
They  found  Mexican  vanilla  to  yield  I'fiS  per  cent,  Boarbon  T«- 
niUa  2'46  per  cent,  Java  vanilla  2-75  per  cent,  and  a  second  pam- 
pie  of  Bourbon  vanilla  1"91  per  cent  of  vanillin.  The  prices  of 
the  various  sorts  of  vanilla  are  even  more  discrepant. — ^«r.  Jivri. 
Chem.  Get.,  viii,  1115,  Sept.,  1876.  o.  f.  a 

8.  On  the  Loealizalfo/i  of  Arsenic  in  Che  Tissues. — Scoi.osC' 
BOTr  has  investigated  in  Gautier's  laboratory  the  distribution  of 
the  metalloid  arsenic  in  the  tissues  and  has  found,  contrary  to  the 
general  belief,  that  it  is  specially  condensed  in  the  nervons  tis- 
sues. The  experiments  were  made  with  dogs,  with  rabbits,  and 
with  frogs.  Dogs  bear  large  doses  of  arsenic  readily,  being  able 
to  take  without  difficulty  IS  to  -18  times  the  quantity  which 
weight  for  weight  would  be  fatal  to  man.  The  arsenic  was  wi- 
ministered  as  sodium  arsenite  in  the  foo<l.  It  was  separated  from 
the  tissues  by  treating  these  with  nitric  mi<ted  with  a  little  siJ- 
phuric  acid,  evaporating  nearly  to  dryness,  adding  more  aiilphuric 
acid,  heating  again  till  nimes  appeared,  then  more  nitric  acid  and 
heating  to  carbonization.  On  exhaustion  with  boiling  water  and 
filtering  a  liquid  is  obtained  from  which  the  arsenic  may  be  precipi' 
tated  by  hydrogen  sulphide.  A  bull  dog  took  for  34  days  grada- 
ally  increasing  quantities  of  arsenic  from  6  milligrams  to  150  mil- 
ligrams per  day.  100  grams  of  the  muscle  contained  '00025  arae- 
nic,  100  grams  liver -0027 1,  100  grams  brain  -00886,  and  100  grami 
spinal  cord  '00933  grams.  Calling  the  quantity  in  100  grams 
of  muscle  1,  that  in  the  same  weight  of  liver  is  10'8,  brain 
and  spinal  cord  37'3.  The  results  where  the  poisouing  was 
B  marked.      '    '         i-  . .   .  -i  i     .    ■  ■ 
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The  pile  was  placed  about  30  cms.  from  the  axis  of  the  prism, 
d  the  breadth  of  the  admission  slit  was  half  a  millimeter ;  its 
gular  magnitude  as  seen  from  the  prism  was  5''7,  conseqently 
oh  cold  band  made  its  effect  sensible  through  an  angle  equal 
its  own  angular  width  increased  by  5"7.  The  illumination  slit 
\o  had  a  width  of  half  a  millimeter. 

According  to  the  measurements  of  M.  Lamanski  four  cold  lines 
the  spectrum  of  the  sun  are  distant  from  the  extreme  red  by 
9  angles  19''1,  SO',  44',  and  51'.  These  positions  are  evidently  the 
ne  as  those  of  the  lines  given  above  by  the  absorption  of  a 
atimeter  of  water.  This  coincidence  seems  to  prove  that  the 
Id  bands  in  the  dark  portion  of  the  solar  spectrum  are  in  a  great 
»asure  due  to  the  water  of  the  atmosphere. 
Another  series  of  experiments  were  made  to  compare  the  action 
erted  on  dark  spectra  by  different  solutions,  formed  by  disol ving 
M>lid  capable  ot  forming  cold  lines,  in  liquids  nearly  inactive  in 
m  respect.  The  active  substance  employed  was  iodine,  which 
«  dissolved  in  chloride  of  carbon,  chloroform  and  sulphide  of 
rbon.  These  three  liquids  dissolve  iodine  in  large  quanti- 
By  and  all.  three  solutions  have  the  same  appearance.  A 
rer  of  liquid,  one  centimeter  in  thickness,  was  used  and  the 
am  and  lenses  were  of  flint  glass.  Three  lines  were  observed 
ving  the  positions  given  below : 


Ohloride. 

Ohloroform. 

Sulphide. 

1^  28' 

1**30' 



1°  34' 



1°85' 

1°  65' 

1°57' 

1**66' 

ese  numbers  show  that  the  action  of  the  iodine  is  the  same  in 
i  three  cases.  In  all  the  experiments  observations  were  made 
that  part  of  the  spectrum  where  the  iodine  solution  produced  a 
e,  so  that  the  solvent  and  the  whole  refracting  system  had  no 
iion  in  the  production  of  the  phenomenon. —  Camptes  Rendus^ 
:xi,  432  ;  Phil.  Mag.^  1,  331.  e.  c.  p. 

10.  JjuminosUy  of  Flames. — M.  F.  Wibel  has  examined  the 
Mes  of  luminosity  and  non-luminosity  of  flames.  Knapp  found 
\X  the  flame  of  a  Bunsen's  burner  became  non-luminous  if  nitro- 
a,  hydrochloric  acid,  or  carbon  dioxide  be  passed  into  the  air 
ies  instead  of  air.  Blockmann  found  that  carbon  monoxide  and 
drogen  have  the  same  action,  and  the  same  effect  is  produced, 
Landon  has  lately  shown,  by  steam.  When,  however,  any  such 
xture  is  very  strongly  heated  before  it  undergoes  combustion, 
igain  becomes  luminous.  This  is  best  shown  by  fixing  a  plati- 
m  tube  into  the  upper  end  of  the  burner  and  heating  it  with 
0  horizontal  gas-jets.  An  iron  tube  may  also  be  used  instead  of 
>  platinum  tube,  but,  on  account  of  the  higher  specific  heat  of 
D,  it  must  be  more  strongly  heated.  A  copper  burner  cannot 
used,  because  it  colors  the  flame  green.  The  luminous  flame 
!)ears  as  a  cone  between  the  inner  dark  cone  and  the  outer  blu- 
cone.    This  is  not  caused,  as  might  be  supposed,  by  the  gases 
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of  combuBtion  of  the  tvn  burners  sarroanding  the  colorless  flame 
and  thug  keeping  the  oxygen  away,  inaBmnoh  as  tbe  lumi- 
nomty  is  equally  well  produced  when  the  access  of  these  gaees  ii 
prevented  by  a  lan;e  sheet  of  iron  having  a  hole  in  it,  through 
which  the  tube  of  the  burner  passes  aJr-tignt. 

From  theBe  observations  it  va&j  be  concluded  that  the  non- 
luminosity  of  a  gas-flame  is  not  caused  by  a  dilution  of  the  na, 
this  dilution  being  in  fact  increased  by  heating  the  mixture.  Tlie 
only  cause  is  a  cooling  of  the  interior  of  the  flame.  This  is  further 
proved  by  the  fact  that  it  is  moat  difficult  to  get  a  non-luminooi 
Dftme  from  a  mixture  of  coal-gas  and  oxygen,  showing  that  neither 
rapid  oxidation  nor  dilution  prodnces  the  nou-luminosity. — DoA 
Ohem.  6es.  Ber.,  viii,  226 ;  Jour.  Uhem.  Soc,  riii,  60S. 

K.    C,   P.        I 

11.  Rotatori/ Polarization  of  Quartz.— UM.  J. 'L.S(iRy.Ta.m\  K.  \ 
Saeazin  have  repeated  the  experiments  of  Brocli  and  Stefan  extend- 
ing them  to  the  more  refrangible  portions  of  the  spectrum.  The  ligbl 
of  the  sun  concentrated  by  a  lens  Tlfl  m.  focus  and  72  ram.  in 
diameter,  was  passed  through  two  Nicol  prisms  with  a  plate  of 
left-haoded  quartz  30-086  mms.  thick  between  them.  It  was  iheji 
observed  with  the  fluorescent  eye-piece  of  M.  Sorct.  For  the  rao 
A  and  a,  a  piece  of  cobalt  glass  was  interposed  to  cut  off  the  adji- 
cent  bright  light. 


760-0 

12''-6S 

+  0 

718-5 

14-33 

686-7 

16-75 

656-2 

17-35 

588-9 

21-79 



626-9 

27-61 

_ 

486-07 

32-85 

— 

430-72 

42-6.1 

+ 

410-1 

47-52 

390-8 

51-22 

381-9 

55-88 

- 
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observation.  In  the  annexed  table,  column  L  gives  the  name  of 
the  various  lines,  column  IL  their  wave-lengths,  column  IIL  their 
observed  angle  of  rotation,  each  being  the  mean  of  from  six  to 
forty-six  observations;  the  last  column  gives  the  difference  be- 
tween column  IIL  and  the  value  computed  by  the  formula  given 
above. —  Gomptes  Rendus^  Ixxxi,  610.  e.  c.  p. 

12.  Researches  on  the  Hexatomic  Compounds  of  Cobalt ;  by 
WoiiCOTT  GiBBS,  M.D.  61  pp.  8vo.  From  the  Proceedings  of  the 
American  Academy  of  Arts  and  Sciences,  vol.  xi — The  earlier 
parts  of  Dr.  Gibbs'  researches  on  the  cobaltamines  have  been  pub- 
lished in  this  Journal,  and  will  be  found  as  follows :  III,  vol.  vi, 
p.  116;  also  vol.  viii,  p.  189  and  p.  284.  For  the  conclusion  of 
the  memoir  the  chemical  reader  is  referred  to  the  article  of  which 
the  title  is  given  above;  notwithstanding  its  great  value,  the 
length  is  so  considerable  as  to  make  the  republication  in  this 
Journal  hardly  possible. 

13.  Professor  TyndaU  and  Professor  Henry  on  Sound, — The 
following  criticisms  are  here  cited  from  a  notice  of  the  new  edition 
of  Prof  TyndalPs  work  on  Sound  (1875),  in  "The  Nation"  for 
October  28 : 

"  The  reader  who  turns  to  this  seventh  chapter  will  find  that  it 
opens  with  an  'introduction'  professing  to  give  'a  summary  of 
existing  knowledge'  in  the  matter  of  fog-signalling.  The  writer 
states  that  while  the  velocity  of  sound  has  formed  the  subject  of 
repeated  and  refined  experiments  by  the  ablest  philosophers,  '  the 
publication  or  Dr.  Derham's  celebrated  papers  in  the  Philosoph- 
ical Transactions  for  1708  makes  the  latest  systematic  inquiry  into 
the  causes  which  affect  the  intensity  of  sound  in  the  atmosphere,^ 
And,  after  making  this  statement,  the  Professor  immediatelv  adds 
as  follows :  *  Jointly  with  the  Elder  Brethren  of  the  Trinity  ffouse, 
and  as  their  scientific  adviser,  I  have  recently  had  the  honor  of 
conducting  an  inquiry  designed  to  till  the  blank  Jiere  indicated.^ 
In  order  still  further  to  impress  on  the  reader  a  sense  of  the  mag- 
nitude of  this  '  blank,'  Dr.  TyndaU  indulges  in  one  or  two  pre- 
liminary references  which,  he  says,  'will  suflfice  to  show  the  state 
of  the  question  when  this  [his]  investigation  began.'  The  first  of 
these  references  cites  the  opinion  of  Sir  John  Herschel  to  the  efifect 
that  fogs  and  falling  rain,  and  more  especially  snow,  had  been 
found  by  Derham  '  to  tend  powerfully  to  obstruct  the  propaga- 
tion of  sound.'  The  second  of  his  references  is  made  to  what  he 
calls  *a  very  clear  and  able  letter'  addressed  by  Dr.  Robinson  of 
Armagh  to  the  British  Board  of  Trade  in  1863.  In  this  '  very 
clear  and  able  letter '  Dr.  Robinson  states  that  sound  is  the  only 
known  means  for  coping  with  fogs,  but  about  it,  the  '  testimonies 
are  confiicting,  and  there  is  scarcely  one  fact  relating  to  its  use  as 
a  signal  which  can  be  coyisidered  as  establis/ied.^  But  Dr.  Rob- 
inson is  clear  on  one  point— to  wit,  than  '  fog  is  a  powerful  dumper 
of  sound.' 

On  the  strength  of  these  historical  references.  Dr.  TyndaU 
ventures  the  remark  that,  prior  to  the  investigation  conducted  by 
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him,  tlie  views  eDUDciat«d  under  tliie  head  Iiy  Df>rbftm,  Herschd, 
and  Kohinsoii  'wer«  those  univerealW  entertaiued.'  It  was  ti 
order  la  fill 'the  blank' indicated  by  tlie  univGr§al  prevaienc*  o( 
Buch  i-rroneoufl  otiinions  that  Am  inqniry,  hij  says,  was  set  on  fofltt 
And  his  inquiry,  ne  tells  as.  was  begun  on  the  laih  of  May,  1 
Now,  it  is  a  matter  not  only  of  scientific  knowledge,  but  of 
lie  notoriety  in  this  country,  that  eitensive  researches  nn  •vn 
cause  which  affect  the  intensity  of  sound  in  the  alniOBphere'  )iid 
been  niadt!  by  the  United  States  Light-House  Board  lone  brfort 
Prof.  Tyndall  liegan  his  inTestittntione.  That  ho  should  h»V(i 
chosen  to  ignore  the  faet  in  the  body  of  his  present  toIuiik 
becomes  only  ihe  more  snqmsing  when,  on  turning  to  its  prefitci) 
we  find  that  he  was,  as  he  confet-ees,  'quite  aware  in  a  gentni 
V>ay  that  labors,  like  those  now  for  the  first  time  made  public,  bail 
been  conducted  in  the  United  States,'  and  'this  Icnowledge.'  li* 
subjoins,  '  was  not  without  influence  upon  my  conduct.'  If  1ib 
knowledge  of  the  similar  labors  conducted  under  this  head  in  tbe 
Unitcl  Sttites  was  not,  aa  he  acknowledges,  without  i(illueiic«  on 
bis  conduct  in  giving  direction  to  his  researches,  it  will  naturaUf 
occnr  to  ordinary  minds  that  this  knowledge  should  ulso  haw 
been  '  not  without  inflnence '  on  his  pen  when  he  was  professing  Itr 
give  a  summary  of  the  existing  stati'  of  science  on  ihit)  snhject. 
And  when  to  this  statement  of  the  case,  as  acknowledged  bv  himself^ 
we  add  that  lie  wa^  made  acquainted  with  the  nature  anil  purport 
of  Prof.  Henry's  explorations  on  this  quostioo,  not  only  'id  l.. 
general  way,'  bat  aloa  in  a  very  special  way,  it  bec<oiiie«  stul  mMJi] 
inexplicable   that    in    defining   'the   blank'    which    be  claims  to 
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iv;is  iTM.l  bv  il^  amlinr  in  tli.'  I,,  ui--  ■  i'r-..|.  \\r.  ' .{ \  ,,t  .,  :...,.!■ 
ing  Mihy  IVasliington  F(ii(oso|iliicai  S.cieiy,  caiivd  lor  liie  par- 
nose  iif.ioiiig  iioiior  lo  the  IJntish  pavaiil  while  be  w:is  sojouniiiig 
10  the  national  rupital.  And  the  fon^c  "f  our  rnnark  that  he  ha; 
ignured  the  results  nf  American  science  in  magnifying  'the  blaiif 
which  he  describes,  while  profiting  by  the  insti-iunents  and 
metliods  of  that  science  in  conducting  his  inquiry,  will  be  under 
Stor)d  when  we  nay  that  the  researclies  of  Prof.  Tyndall  werf 
prosecuted  wiih  the  help  of  a  steam-syren,  irratuitoiislv  lent  to 
him  bv  tbe  Li:;hi-1  louse  Hoard  at  ■Washington,  cuustriicted  ami 
itizen  of  New  Y..rk,  aixt  intro.inct-d  bv  W^i 
;  into  the  liglu-liouse  Hystum  of  the  United  States."  *  •  ' 
"  It  is  no  pan  of  our  present  pur|ios(-  to  institute  a  critii'.il 
inquiry  into  tlie  conflicting  views  of  Prof.  Ilcnrv  and  of  Pr..f. 
Tyndall  with  regard  to  the  hypotheses  respectively  espoused  liv 
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each  for  the  explanation  of  the  phenomena  of  sound  in  its  passage 
through  wide  tracts  of  air.  Prof.  Henry  believes  that  the  direc- 
tion and  the  rate  of  wind-currents  are  important  elements  in  the 
problems  presented  bv  the  phenomena  in  question.  Prof  Tyndall 
admits  that  'the  well-known  effect  of  the  wind  is  exceedingly 
difficult  to  explain,'  but  he  insists  on  making  up  the  fagot  of  his 
scientific  opinions  on  the  subject  at  once  and  for  ever  without 
taking  the  'viewless  winds'  into  his  account.  He  finds  a  suffi- 
cient explanation  of  all  the  abnormal  phenomena  in  the  assump 
tion  of  ideal  clouds  of  vapor  mingling  with  the  atmosphere  so  as 
to  disturb  its  homogeneity,  and  thereby  quench  the  body  of  sound. 
There  is  nothing  in  the  working  hypothesis  of  Prof  Henry  which 
excludes  any  truth  there  may  be  m  the  working  hypothesis  of 
Pro£  Tyndall  But  in  the  present  provisional  state  of  his  inqui- 
ries on  the  subject,'  the  former  is  disposed  to  question  the  suffi- 
ciency of  the  explanation  adduced  by  the  latter  as  an  efficient 
cause  of  all  the  phenomena  in  question.  With  the  modesty  and 
reserve  of  the  true  physical  philosopher,  in  the  present  unfinished 
state  of  scientific  inquiry,  Prof.  Henry  waits  for  tlie  wider  knowl- 
edge which  shall  furnish  the  basis  of  an  assured  induction  meeting 
all  the  requirements  of  the  problem." 

14.  A  new  Treatise  on  Elements  of  Mechanics^  establishing  strict 
precision  in  tJie  rnexining  of  Dynamical  terms,  accompanied  toith 
an  Appendix  on  Duodefiol  Arithmetic  and  Metrology  ;  by  John 
W.  Nystrom,  O.E.  352  pp.  8vo.  Philadelphia,  1876.  (Porter 
&»  Coates.) — ^This  volume  contains  a  great  number  of  problems  in 
practical  mechanics,  with  concise  and  excellent  solutions,  and 
some  useful  tables.  The  author  makes  some  innovations  in  the 
technical  language  of  the  science,  which  are  not  likely  to  be  con- 
sidered as  in  all  respects  improvements,  and  some  of  the  topics 
treated  in  the  volume  are  rattier  irrelevant  to  the  subject,   a.  w. 

IL   Geology  and  Natural  History. 

1.  PrimordiaJL fossils  in  pebbles  of  th^  Newport  (Rhode  Island) 
Conglomerate. — Prof.  Wm.  B.  Rogers,  in  the  Proceedings  of  the 
Boston  Society  of  Natural  History  for  1875,  p.  97,  discusses  the 
origin  of  the  flattened  form  of  the  siliceous  pebbles  or  stones  of 
the  Newport  conglomerate,  and  attributes  it  to  sea-shore  attrition. 
He  also  announces  the  discovery  of  many  stones  from  the  beach, 
that  were  derived  from  the  conglomerate,  which  are  "  crowded 
with  well-preserved  impressions  "  of  the  Potsdam  Liyigula,  similar 
to  those  found  by  him,  several  years  since,  in  masses  of  the  same 
conglomerate  at  Fall  River,  1 7  miles  to  the  east  of  north  of  New- 
port. Some  impressions  of  the  same  fossil,  less  distinct,  he  has 
observed  in  the  rock  in  place  at  Newport. 

2.  Bowlder  near  Batavia,  Genesee  County,  New  York. — ^The 
bowlder  **on  the  road  from  Caledonia  to  Batavia,"  figured  by 
Hall  on  page  341  of  his  Report  on  New  York  Geology  (1843),  and 
stated  to  consist  of  Hydraulic  limestone  from  the  upper  part  of  the 
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"  Onon'lagn  Salt  group,"  has  thu  following  dimensioDs,  accofding 
to  a  recent  letter  t"  one  of  the  editors  received,  aloni;  witli  an 
excellent  stereoBoopic  photograpb,  from  Mr.  J.  G.  Fargo  of  Bal»- 
via:  height  !2  feci;  width  of  base  20  feet,  of  neck  8  feet,  of  ton  U 
feet.  It  is  QHiierlaid  by  about  *0  feet  of  drift,  beaeHth  which  is 
the  Corniferous  limestoue. 

3.  Oft  a  method  of  liiatiiiguUhing  the  different  Fehltrpan  b» 
means  uf  their  optical  properties ;  (Extract  from  a  letter  from  U 
DbsCloi^ikaux,  dated  villen-eur-mor,  July,  3d,  1875,)—  •  •  • 
Tbia  method  can  be  applied  to  all  the  feldspars,  and  gives  a  mnob 
easier  means  of  distinguish  iDg  them  than  those  described  in  mj 
laet  memoir  (this  Journal,  lU,  ix,  ■122).  It  ia  only  necessary  W 
obtain  a  sectiuu,  sutBciently  thin  and  transparent,  parallel  to  ihe 
easiest  cleavage  |  p]  and  smooth  enuiigh  to  be  homogeneous  in  all 
its  parts.  Similar  sections  obtained  from  crystals  or  lamellar 
masses  of  albite,  oligoclase,  labradorite,  and  the  majority  of  ihoM 
of  microcline,  show  nemi tropic  bands,  mure  or  less  close  together, 
arranged  along  the  plane  parallel  to  the  second  cleavage  [ff*]', 
for  orthoclaae  and  microcline  in  simple  cryntala,  two  sections  placed 
in  opposite  directions  serve  to  proiluce  the  same  effect.  Thwe 
seetions  arc  thus  brought  between  the  crossed  Nicola  of  a  polari- 
zation-mi cruscope. 

(I.)  For  on^ArWtMc  the  maximnra  extinction  takes  place  when 
the  two  sections  are  parallel  to  their  plane  of  contact;  the  edgt 
p  ff'  being  in  the  plane  of  polarization  of  the  luicroecope. 

(2.)  For  miorootine,  the  whole  Btmotore  eonaiata  of  a  maltitaikl 
of   very  fine  parallel  bands ;   we  have  mieroline  alone,  eitW* 

extinction  ciin  t:iko  iilacc  :it  ;iO°  54'  l)utween  liie  adioinine  l!:i 
of  tlie  same  pUte  uf  ihe  miicle  {niicmcline  alone),  at  's» 
belwwii  the  two  plates  of  t!ie  ni.ieie  (rnierociiiic  in  bands),  « 
li)"  2T'  between  tiiu  ailjoiniuy  blinds  (niiciMcliiie  and  on 
clase.)  Ill  the  last  case  the  whole  of  Imo  laim-llie  of  the  ni; 
show  at  the  same  time  an  (.■xtinecion  oblique  to  the  plane  of  <• 
position,  belonging  to  the  microcline,  and  one  parallel  to 
plane  for  the  orili     ' 
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I  shall  determine  the  same  angle  for  anorthite  when  I  return  to 
Paris.     *    *    *    .  B.  8.  D. 

4.  Contribuzoni  JdinercUogiche  per  servire  alia  Storia  delP 
Incendio  Vesuviano  del  Mese  di  Aprihy  1872,  memoria  di  Arcan- 
GELO  ScACCHi.  Parte  seconda,  60  pp.  quarto.  Naples,  1874. — 
The  first  part  of  Scaccbi's  valuable  memoir  on  the  eruption  of 
Vesuvius  m  the  Spring  of  1872  was  published  two  years  since. 
The  second  part  includes  descriptions,  mostly  crystallographic  but 
also  to  some  extent  chemical,  of  the  following  species,  produced  by 
the  eruption :  hematite  and  magnetite,  tenorite  (melaconite),  atdite^ 
sylvite  and  halite,  sal  ammoniac  and  cryptohalite^  chlorocalcitej 
cotunnite  and  psei^docotunnite^  erythrosiderite^  molisite,  Moro- 
rnagfiesitey  chioraUuminite^  aphthitalite,  anhydrite,  cxipromag- 
nesiiey  chlorothionite^  microsommite^  pyroxene,  byssolite,  hydro- 
fluorite^  proidouite^  chrysolite,  apatite.  The  names  of  the  new 
species  are  printed  iu  italics ;  their  principal  characters  are  given 
below,  with  the  exception  of  several  already  described  in  Appen- 
dix II,  to  Dana's  Mineralogy,  1875. 

Atelite;  produced  by  the  action  of  hydrochloric  acid  on  the 
lamellar  crystals  of  tenorite  (melaconite),  by  which  their  color  is 
changed  from  black  to  green.  Its  composition  is  expressed  by 
the  formula  2CuO,  CuCl+3H0. 

Cryptohidite;  a  fiuosilicate  of  ammonia,  associated  with  sal 
ammoniac,  and  having  the  composition  2Nn*Fl,  SiFl^. 

Pseudocotunnite ;  occurs  with  cotunnite  in  acicular  yellow 
crystals,  opaque  and  lusterless.  In  water  they  lose  their  color, 
dissolve  in  part,  and  the  remainder  separates  as  a  white  powder. 
Composition,  probably  expressed  by  the  formula  PbCl,  KaC^l. 

Chloralluminite ;  composition  APCl^,  xHO,  associated  with 
molisite,  and  chloromagnesite ;  decomposes  on  exposure  to  the  air. 

Chlorothionite  ;  found  in  crusts  of  an  azure-blue  color,  an  anal- 
ysis of  which  agreed  approximately  witli  the  formula  Ka,  Cu, 
CI,  So*. 

Hydrofluorite  ;  hydrofluoric  acid,  HFl ;  proidonite,  SiFl^ ;  both 
products  of  the  eruption  of  1872.  k.  s.  d. 

5.  Mattrialien  zur  Mintralogie  Musslands  ;  von  N.  vox  Koks- 
CHARMW.  Vol.  vi,  pp.  209-407,  with  index,  vol.  vii,  pp.  1-176, 
8vo.  St,  Petersburg,  1874, 1875  The  crystallographic  resoarches 
of  M.  von  Kokscharow  are  always  remarkable  for  their  thorough- 
ness an<l  great  exactness.  The  volumes,  or  better  parts  of  vol- 
umes, last  published,  include  memoirs  upon  a  large  number  of 
species,  of  which  the  following  are  some  of  the  more  important : 
native  copper,  vi,  p.  209;  aragonite,  p.  201;  dioptase,  p.  285; 
seorodite,  p.  307;  gold,  p.  321;  sulphur,  p.  368;  perofskite,  p. 
388.  Dolomite,  vol.  vii,  1;  barite,  p.  25 ;  calcite,  p.  59  ;  crocoite, 
p.  97.  E.   s.   D. 

6.  Memoire  aiir  la  FamiUe  des  Pomacees  ;  par  J.  Dkcaisnk. — 
A  detailed  analysis  of  Decaisne's  monograph  of  the  genus  Pyrua 
was  given  in  this  Journal  (3rd  ser.,  iv,  489,  Dec,  1872).  Some  of 
the  views  taken  in  that  work  are  fully  expounded  in  the  present 
paper,  which  is  separately  issued  from  the  Atc\i\Ne%  di^^ws^^^oxfiL^ 
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X,  pp.  113-103,  tab.  B-15,  imp.  4to.  The  rasulte  of  a  prolonged 
Btnily  ''f  ^"  important  group,  by  a  botaiusi  of  great  experience 
and  ai>ility,  U  woriliy  of  particular  atteulioit.  Aa  the  veteran  aa- 
thor  states  it : — 

"  My  priuoipal  object  is  here  to  oall  the  attention  of  botaui>tt 
to  certain  cliaractera  wtiicb  have  been  ne^lecte<i  i»  systeniatio 
works,  by  the  aid  of  which  the  ancient  geuera  [merged  in  I)frui 
by  most  ot'tlie  reeeut  systemstistaj  may  be  uently  circumeuriiied. 
Such  IB  the  cousiancy  and  the  valne  of  these  characters  that  tbt 
detitils  of  organization  peculiar  to  each  generic  group  may  be  ei- 
presaed  by  very  general  propositions,  which  is  the  very  object  of 
a  good  method.  Indeed,  when  a  special  organization  la  common 
to  A  large  number  of  ditferent  plants,  it  is  evident  that  compRra- 
tively  Slight  but  constant  mollifications  of  this  structure  ought  to  be 
particularly  attended  to ;  and  this  proposition  seems  to  be  tsjiecially 
true  of  the  Pumaceo'"  W.  Deoaisne  puts  furemost  his  strougest 
point  when  he  declares  of  the  Quince,  that  "  the  nature  of  its  Wk 
and  wood,  its  pi-efolintion,  infloreaceuee,  the  (estivation  of  ihe«>- 
rolla,  the  structure  of  the  ovary  and  of  the  fruit  differ  eKseuiiallT 
from  thai  of  the  Peara,  among  which  cert&in  botanists  still  class  it. 
Rather  than  combine  the  tjuince  and  the  Japan  Quince  with  Py- 
rut,  we  are  confident  that  bolaniets  will  generally  accept  his  Do- 
cyrtiii,  along  with  Chtgnomdet  Lindl.  and  Vydonia,  aa  iudepeudeat 
genera.  The  same  may  be  said  of  MeapUtis ;  and  it  niuat  be  al- 
Kiwed  that  the  charaoter  which  Kanth  had  noticed  and  which  De- 
oaisne hu  tunwd  to  ftccouat,  tJial  of  the  deformstioD  of  one  «£ 
the  orules  which  becomes  a  kind  of  siipitate  hood  for  the  othei; ' 

latter  ^cnus  riithur  thiiii  to  l';/riis.  .Much  uii-er  and  nioif  qiit* 
tioiiiilile  I'h.iniclers  are  assigned  to  the  genera  here  re-t-stalili>hed 
from  I'l/ruf  in  the  C'andolle;in  sense,  to  which  we  are  in  this  gtue 
raiion  a<-iustonifd.  These  are,  vlro«jV(  l*ers,,  our  Chokeberry  (in 
wliii'h  I'iglit  s)H'('ius  are  ai't  up  from  what  we  take  to  l>i'  a  single 
poIynior|ihous  onej ;  /S'wrAiw  Toiim.,  the  Mountain  Ash  (the  syno- 
nym S.  iiiicr'"-'irp'i  omilted  from  A'.  Auiericuna,  and  *'.  miuf-w- 
clfoii'i  is  still  taken  to  lielonji  only  to  our  western  coast,  wherras 
it  e-xtends  across  the  conlitient) ;  .IrfVi  Host.,  the  Beam  Trees,  all  of 
the  Old  World;  Turminarin  Koem.,  for  Pi/rux  tonninalig  ;  also 
C'ormun  Spaeh,  for  ^orl/"s  rfomM^ici/L.,  the  Service-tree  of  Europe, 
with  Pt/iii3  trihhata  DC.  and  an  allied  B|>ecies  ;  Microti-ths,  a  new 
genus  liir  four  lllnialnyan  species  thus  far  little  known  ;  lastly  J/«- 
lus  Tourn.  Here  it  is  to  lie  observed  that  M.  diversi f'uVui  is  held 
to  lie  distinct  from  ^T.  rivHhirk  ;  and  that  a  subgenus,  I'hh-ro- 
me/i's,  |iro|)iised  for  JA  augastifolia,  our  narrow-leaved  Crab-.'ip- 
pie,  tiiua  widely  separated  from  M.  coronaria,  on  account,  as  ii 
stated  of  its  reddish  .'Hithers  and  the  structure  of  the  disk.  Pi/n^i 
Tourn.,  is  thus  brought  down  to  the  Pear ;  and  this,  as  Deoaisue 
had  forniurly  amidunced,  to  a  single  colk'Ctive  species,  of  si\  gfO- 
gra|ilii<-al  jyroles  or  forms.  We  cnnlinuu  to  write  Pi/rti.i  from  oM 
habit  nnd  custom,  not  doubting,  however,  that  Pirus  is  the  e^>^ 
rect  orthography. 


A 


Otology  and  Natural  History.  483 

Of  Amdanchier^  following  Lindley,  there  are  ennmerated 
tweWe  Bpeoies,  six  for  the  Old  TVorld  and  six  for  North  America, 
and  there  are  names  for  four  more.  Without  being  able  to  clear 
them  up  (and  no  wonder),  Decaisne  thinks  that  they  may  be  dis- 
tinguished into  at  least  three  groups,  characterized  by  the  distinct 
or  united  styles,  and  the  glabrous  or  downy  ovaries.  We  are 
ooDtinually  impressed  with  the  idea  that  there  must  be  three  or 
four  American  species,  and  the  seeds  may  aid  in  their  definition. 
But  thus  far  the  characters  elude  investigation.  PeraphyUum  N  utt., 
referred  by  Bentham  and  Hooker  to  Amelanchier^  has  not 
been  studied  by  Decaisne.  When  he  examines  the  excellent  speci- 
mens in  flower  and  in  fruit,  which  Mr.  Siler  has  supplied  from 
Southern  Utah,  he  will  conclude  that  the  genus  must  certainly 
be  reinstated.  The  likeness  is  only  in  the  peculiar  structure  of 
the  fruit. 

As  respects  the  remaining  genera,  the  difference  between  this 
monograph  and  the  disposition  in  Bentham  and  Hooker's  Genera 
Plantarum  is  mainly  this :  Eriobotryay  with  its  baccate  fruit  (what 
ia  termed  endocarp  reduced  to  a  soft  pellicle),  large  turgid  seeds 
with  thickened  cotyledons,  and  undulate  petals,  is  upheld  as  a 
good  genus:  HeterameUa  is  adopted  from  J.  Roemer  for  the 
Califomian  Photinia  arhutifolia^  and  a  second  (probably  not  good) 
Bpeoies,  H.  Premohtiana^  is  added.  The  characters  appear  to  be 
tne  10  instead  of  20  stamens,  in  pairs  opposite  the  calyx-lobes, 
their  filaments  dilated  at  base  and  somewhat  monadelphous. 
In  the  tabular  conspectus  the  petals  are  said  to  have  '' pr6i1oraison 
tordue,"  but  in  the  generic  character  it  is  "  ©stivatione  imbrica- 
tiva  vel  convolutiva,"  the  latter  term  with  the  French  botanists 
meaning  the  same  as  imbricated  only  more  enrolling.  The  dia- 
gram represents  the  whole  five  petals  with  one  edge  covered,  L  e., 
"  tordue"  or  contorted  (or,  as  we  say,  convolute),  and  so  we  find 
them  in  all  the  flower-buds  now  examined.  But  before  adopting 
the  genus  it  may  be  well  to  examine  the  PhotiuuB  generally. 
Photinia^  of  which  P,  serrulata  is  thi'  type,  is  characterized  as 
having  imbricative  aestivation,  and  Decaisne's  diagram  represents 
it  as  regularly  (i.  e.,  quincuncially)  so.  But  in  P,  pruni/olia  and  in 
JP.  Plumei  we  find  occasionally  only  one  exterior  petal,  and  the 
four  others  successively  overlapping  in  the  *'' contorted"  way  ;  and 
in  one  of  Wallich's  specimens  of  P  integrifolia  the  first  flower- 
bud  inspected  showed  the  "  contorted"  aestivation  coinplete.  Tliis 
is  also  the  case  in  P,  dubia  (in  one  of  Hooker's  and  ITiompson's 
Khas^ia  specimeuH),  and  this  Decaisne  refers  to  EHohotrya^  which 
has  imbncative  aestivation.  Next  is  Pourthia^  a  new  genus 
of  eleven  Japanese  and  Indian  species,  the  type  being  Photinia 
arguta^  villosa^  IcBvis,  <fcc.,  and  the  character,  among  others,  "  aos- 
tivatione  contorta."  But  we  as  commonly  find  one  petal  wholly 
exterior.  So  we  think  it  evident  that  the  aestivation  of  the  co- 
rolla furnishes  no  characters  for  the  division  of  the  genus  Photmia. 

Finally,  as  to  the  proper  stone-fruited  genera,  Pyracantha  is 
adopted  from  J.  Roemer,  for  Cratcegvs  Pyracantha  and  an  allied 
Indo-Chinese  speoieB^  and  piaced  near  Cotoneotter ;  a\i^^  ^«x%ft\A^ 
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not  hefore  nsed  is  introduced,  namely,  the  position  of  the  coiyle- 
done,  whiub,  in  this  g«nnB  are,  as  regards  the  rbapbe,  aocnuibent 

There  are  eight  plates,  sii  of  tbum  filled  with  admirable  d'lssec- 
tioQB,  neatly  done  upon  stone  by  Riooreux  from  the  anthor'§ 
sketches.  a.  q. 

7.  Elementary  Leaaotia  in  Botanical  Geography ;  by  J.  Q. 
Baker,  F.L.S. — These  tirst  appeared  as  articles  in  the  Ganlenen' 
Chronicle,  where  they  atti'aiited  attention  as  interesting  and  very 
readable  sketcbeuof  the  leading  fiicts  respecting  the  geographic^ 
dieti'ib niton  of  plants,  aud  the  elements  of  climate  which  control 
this  distributiou.  It  appears  that  they  were  written  by  Mr,  Baler, 
of  the  Kew  Herbarium,  and  Lecturer  on  Botany  at  the  London 
Hospital.     Now  ccillet'teil,  they  form  a  neat  18mo  voinme,  of  110 

Sages,  a  sort  of  "  science  pnmor,"  published  by  Lorell  Reeve 
■■  Co.,  London,  1875,  a.  o. 

in.    Astronomy. 

1,  Ofiaervationa  on  the  late  Trangit  of  Yenua  at  SeschieoHh, 
yiettma ;  by  Dr.  Hbnkt  J.  Andkhson, — The  foltowiDgiuterest- 
ing  description  of  the  observation  of  the  late  Transit  of  v  enos,  st 
Beechworth,  Victoria,  by  Dr.  Henry  J.  Anderson  of  this  College, 
is  taken  from  a  letter  addressed  to  me  which  has  just  been 
received  and  which  bears  the  date  Srinagar,  Cashmere,  India, 
Angnst  aOtb,  1S73.  The  telescope  used  has  a  clear  aperture  of 
77  millimeters  and  a  tbcnl  length  of  1125  meters.  It  was  made 
by  Seeretau  of  Ptais.  J 

"  The  tek'ftcii|ie  wns  subjected,  for  this  pnrpoee,  to  chosen  teat* 
bv  Mr.  I,^^^is  Knlh.Tfiir.illli^'Ti  lu  Paris,  and  Lllw:lV^  so  r.si.h  t.) 
oU'i!:-:  1  1I.W.I  th>-  IdwiT  rniiyiiityiri.iz  [lower,  98  I  bt-lifvi:.  Vari- 
ous riri'uiiiRtaiices  iuterlered  with  my  obtaining  an  ol>servation  of 
the  uxiK-t  moment  of  thf  first  external  contact.     I  did  not  see  the 

Slain-[  until  at  least  twenty  degrees  of  its  limb  was  on  the  suu'a 
ise.  This  occurred  at  II"  31'"  40',  .Melbourne  time,  as  sent  by 
telcsrra|ili  from  jMelbourne  to  Boochworth  where  I  obserred. 
TiiictecLi  secouda  had  probably  elapsed,  .-^t  11''  35'"  30' the  in- 
terior taiiiicnts  to  the  two  obtuse  cusps  were  at  right  angles  to  each 
other.  At  II''  45'"  29»  these  langents  were  to  all  appearance  |•a^ 
allel.  At  i-l''  0'"  9'  the  cusps  (then  singularly  sharp  and  well- 
detitieil)  were  distant  from  eacii  other  about  one-seventh  of  the 
diameter  of  the  planet.  The  atmosphere  at  this  time  was  all  th.it 
coulil  be  desired.  A  remarkable  calm  and  clearness  of  the  sky 
prevailed.  There  was  no  cloud,  or  even  fleeeiness  in  the  direciien 
of  the  sun.  which  was  then  only  fifteen  degrees  from  the  zenith. 
As  the  observation  was  made  with  a  diagonal  eye-piece,  the  great 
altitude  of  the  snii  was  very  favorable  to  steadiness  and  dislinc^ 
ness  of  view,  both  from  the  position  of  the  observer  and  the  con- 
dition of  the  atmosphere.  The  itistrument  was  adjusted  as  lo 
focus,  etc.,  as  nearly  as  jwsailile  in  accordance  with  the  recom- 
mendaliou  of  .Messrs.  Andr^  and  Wolf,  and  whatever  may  have 
been  the  cause,  notVuig  'u\  m^n  via-j  Tcsembliug  the  "  black  drop  " 
made  its  appearance,  eVtWt  a*  t\ife  %"c«.  v(v\«Tisai.  wmx-viv  laK«  injjji 
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or  at  any  other  time.  The  ousps  approached  each  other  with  a 
motion  geometrically,  and  to  me  surprisingly,  precise;  without 
hluntness,  flickering  or  vibration.  Such  portions  of  the  planetary 
disc  aa  were  near  or  between  the  cusps,  seemed  visibly  less  dark 
than  the  main  portions  more  remote ;  but  this  gradation  of  hue 
was  limited  in  extent  and  apparently  without  influence  on  the  for- 
mation of  the  luminous  thread. 

Just  preceding  the  union  of  the  cusps  the  approaching  points 
seemed  to  lone  for  a  second  or  two  the  regular  precision  of  their 
motion  toward  each  other ;  but  the  filament  once  formed  did  not 
appear  to  me  to  break  again.  This  phase  occurred  at  Beech  worth 
[lonfiritude  146*  43'  O^szO*"  46"  62-  E.  of  Greenwich,  latitude 
ae"*  21'  40"  S. ;  height  above  sea  level  1800  feet]  at  ll**  O""  24»*6 
Melbourne  me^n  tune ;  subject  to  any  error,  against  which  all 
possible  precautions  were  taken,  either  in  the  telegraph  from  Mel- 
Doume  or  in  the  chronometer  carried  from  the  telegraph  office  to 
the  place  of  observation. 

Not  many  minutes  had  elapsed  after  the  flrst  internal  contact 
when  a  sudden  change  of  weather  ensued.  A  high  wind  sprang 
up  and  dense  clouds,  at  intervals,  quite  obscured  the  sun.  At  two 
p.  M.  the  planet  ceased  to  be  visible  and  no  phase  of  the  egress 
conld  be  observed.  I  wish  to  express  my  warmest  thanks  to  Mr. 
William  J.  Turner,  not  only  for  the  use  of  his  grounds,  but  for  his 
skillful  aid  in  securing  for  me  a  steady  manipulation  of  the  tele- 
scope and  its  appendages. 

The  longituae  and  perhaps  the  latitude  of  the  place  of  ob- 
servation, no  doubt  need  some  slight  correction.'* 

L.  Waldo. 

Golnmbia  GoUego  Observatory,  N.  T.,  Oct  16th,  1876. 

rv.    Miscellaneous  Scientific  Intelligence. 

1.  The  Anderson  School ;  letter  to  the  Editors  of  the  Evening 
Post  fi'om  Prof.  Alexander  Agassiz. — A  letter  signed  *  E,"  lately 
printed  in  the  Evening  Post,  contains  certain  charges  against  the 
trustees  of  the  Anderson  School  Before  answering  them  the 
position  of  the  director  and  trustees  toward  Mr.  Anderson  may 
oe  briefly  noticed. 

It  may  or  may  not  have  been  known  to  Mr.  Anderson  that  only 
the  urgent  solicitation  of  Professor  Agassiz  overcame  ray  reluc- 
tance to  serve  as  one  of  the  original  trustees  of  the  school  at  Peni- 
kese.  My  appointment  as  his  successor  was  against  my  own  wish, 
and  of  this  Mr.  Anderson  was  fully  aware.  It  was  always  agreed 
between  Professor  Agassiz  and  myself — and  the  founding  of  a 
summer  school  in  no  wise  changed  this  underatanding — that  as  his 
scientific  executor  the  care  of  the  museum  at  Cambridge  should  be 
my  special  charge,  and  that  toward  its  support  alone  whatever  I 
could  contribute  personally  or  command  from  others  would  be 
applied. 

I  held  the  nomination  as  director  of  the  Anderson  School,  left  in 
writing  by  Professor  Agassiz,  in  abeyance,  until  e&tlY  vi\  \^1^  \?[^^ 
opportnnitjr  ocoarred  to  confer  witn  Mi.  ALnAier^ovi^  's^V'eii  \  ^"v- 
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plained  to  him  my  position  witli  refereno*  to  the  muBtum  a 
oridge.     He,  iberelore,  knew  that,  should  this  Domination  t*ac-   I 
cepled,  the  dutit-H  of  the  director  of  ihe  school  must  remain  sub-  | 
ordinate  to  those  of  tJie  director  of  the  museum,  and  that  tbe 
interostB  of  the  Ibiiner  would  not  be  allowed  to  interfere  with  the 
prospeuta  of  the  latter.     With  this  reservation,  and  the  condition 
that  Mr.  Aiidcraoii  would  contribute  the  sum  of  f  10,00ti  tuwarda 
the  support  of  Penikese  for  the  next  three  years,  I  agreed  to  »erv&  1 
ThtH  sum  was  considered  as  probably  sufficient  to  carry  on  ihe  I 
undertaking  until  the  future  of  the  museum  was  aflauretl.     Of  ibit  I 
♦IO,OOU  Mr.  Anderson  subaeqtiently  forwarded  tl,8!29.6C  (tbe check  * 
mentioned  by  your  correspondent  to  the  trustees),  notifying  tlnaii 
at  the  same  time  that  tor  '■  reasons  satisfactory  ifl  hiii  own  mind" 
he  declined  to  make  any  further  jiecuaiary  sacrifioea  for  the  achooL 
Neither  the  director  nov  the  trustees  could  aasome  the  responu- 
bility  thus  left  to  them. 

W  ilh  this  explanation  I  may  now  take  up  the  chargea  of  yonr 
DOrrespondent,  lie  eaj-s  it  was  "  authoritatively  stated  "  thai 
1 1 0,000  of  the  Anderson  I'"uud  remained  unexpended,  and  would 
Huttioe  for  the  sessions  of  1@74  and  ISTb.  No  suob  statement  wu 
made,  and  no  such  Hum  existed.  With  tbe  sanction  of  Mr.  .\^de^ 
son,  the  bulk  of  the  "  nucleus  of  an  endowment  fund  "  had  Ireea 
ctevoted  by  Professor  Agassiz  not  only  to  buildings  and  equipment, 
bat  also  to  the  running  expenses  of  1873.  It  was  found,  before 
the  opening  of  the  session  of  1874,  that  these  expenditures 
amounted  to  HT,000.  'I'liere  remuned  from  the  .4iMlerw>n  Fund  ■ 
not  the  tin,'>00  which  figures  so  largely  in  the  letter  of  "  E,"  bM  \ 
about  ?1,MKi  nvaibihlv  III  tlie  lnistr<.=.  Witb  \]u»  :iii.l  #1,500 
re:i!i/c^l  IVoiii  the  y.iclit  S]>rite.  eold  with  the  consent  of  .Mr.  Gal- 
lou]ii',  liie  Bchool  rccijit'ncd.  ,\s  far  as  ihe  iulercsts  ol'  educatioo 
wcri?  i''>iicernud  the  sccoiid  session  w;is  a  decided  success,  thanks 
to  till'  iiitcri'wttukcn  by  The  Iciicbers;  but  the  institution  remained 
in  ik'lit,  ;inil  Mr.  Aii(lursoii,  to  whom  an  informal  account  was 
sent,  cojiliiimtt'd,  as  above  slated,  fl,320.6(t  to  p.iy  the  "iicioal 
deficit."  This  left  the  tnistces  to  provide  for  existinjr  liabilities, 
or  be  ii'])ri),icli('d,  as  they  now  are,  with  "needlessly  s.icnficinfr " 
the  |iro[nTty  under  their  charj;e.  No  .-ippeal  was  made  to  Mr. 
AndiTSDii  beyi>iid  what  he  bad  himself  proposed  to  do  for  the 
school.  It  is  not  irnc  that  he  was  "  |>crman>.'ntly  laid  under  con- 
tributiiin— under  pemdly,"  It  is  not  true  that'lhe  condition  of 
the  nfliciol  w;is  kcjil  back  from  him,  or  that  the  trustees  bad  not 
the  courK'sy  to  signify  to  Mr.  Anderson  their  intention  of  closing 
it.  lie  ban  at  all  times  been  kept  fully  informed,  partly  by  letters 
and  partly  in  conversation,  of  iis  condition  and  prospects,  as  far  as 
they  were  known  to  the  trusti'es  them  selves. 

They  made  every  eiibrt  to  save  the  school,  to  put  it  on  a  s.ife 
foundation,  to  make  it  self-supporting.  A  gunr.inty  fund  of  $3,000 
was  contributed  by  a  member  of  Professor  -Agassiz's  laitiily,  ami  a 
very  slight  pei-maiient  snpjjort  from  the  public  would  have  ena- 
bled them  to  continue  an  institution  which  they  close  with  deep 
regret,     lleceiving  no  such  su'^v'^Tt  th.e^  decided  to  wind  up  the 
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aftairs  of  the  school,  a  contingeDcy  of  which  Mr.  Anderson  was 
duly  notified  early  in  1875,  after  he  had  of  his  own  accord  dis- 
solved the  conditions  upon  which  alone  the  present  director  con- 
sented to  serve.  This  brings  me  to  the  suggestion,  made  in  the 
form  of  an  accusation,  that  the  trustees  of  the  Anderson  School, 
and  by  implication  the  trustees  of  the  museum,  might  have  appro- 
priated a  small  portion  from  the  Teachers'  and  Pupils'  Fund  of 
the  Agassiz  Memorial  and  have  applied  it,  in  ^^  better  faith  and 
better  morals"  to  paying  the  deots  of  Penikese.  Neither  the 
trastees  of  the  Anderson  School  nor  the  trustees  of  the  museum 
have  any  control  over  the  Teachers'  Fund.  It  was  raised  with  the 
understanding,  plainly  stated  in  the  circulars  issued  at  the  time, 
that  it  would  be  devoted  to  carrying  out  the  plans  of  Professor 
Agassiz  for  the  museum  at  Cambridge.  That  this  will  be  done 
with  the  full  appreciation  of  the  relations  which  existed  between 
him  and  those  who  have  borne  such  affectionate  testimony  to  his 
memory,  every  teacher  throughout  the  country  may  be  sure.  But 
the  use  suggested  bv  your  correspondent  would  have  been  a  strange 
misappropriation  of  money  contributed  for  a  special  purpose. 

As  to  the  charge  which  seems  directed  against  the  trustees  of 
the  musexmi,  as  well  those  of  the  Anderson  School,  that  they  have 
trodden  on  the  memory  of  their  former  director,  the  fact  that  these 
boards  include  several  of  Professor  Agassiz's  warmest  friends,  two 
of  his  favorite  pupils,  his  brother-in-law,  his  son-in-law  and  his  son, 
is  a  sufficient  refutation  of  this  calumny. 

Finally,  no  insults  have  ever  been  offered  to  Mr.  Anderson  by 
the  trustees,  unless  their  decision  not  to  become  indefinitely  re- 
sponsible for  the  expenses  of  the  school,  and  to  close  an  institution 
which  no  one  but  themselves  seemed  inclined  to  support,  can  be 
so  construed. 

Cambridge,  October  12,  1875. 

2.  Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian 
Institution  for  the  year  1874.  416  pp.  8vo.  Washington. — In 
addition  t(»  the  report  of  the  progress  of  the  Institution  in  its  vari- 
ous branches,  the  present  volume  includes  the  usual  Appendix  of 
Scientific  Memoirs.  The  Memoirs  in  this  new  volume  are :  Eulogies 
on  Laplace,  Quetelct  and  Auguste  De  La  Rive ;  on  tides  and  tidal 
action  in  harbors,  by  Prof.  J.  K  Hilgard ;  Observations  upon  the 
electricity  of  the  atmosphere  and  the  aurora  borealis,  made  during 
the  Swedish  expedition  of  1868  to  the  north  pole,  by  Prof.  Selim 
Lemstrom  of  Helsingfors ;  On  a  dominant  language  for  science,  by 
Alphonse  de  Candolle ;  On  underground  temperature,  by  C.  A. 
Schott ;  On  a  series  of  earthquakes  in  North  Carolina,  commenc- 
ing Feb.  10th,  1874,  by  Prof  Warren  duPre;  on  the  transactions 
of  the  Society  of  Physics  and  Natural  History  of  Geneva,  from 
June,  1872,  to  June,  1873,  by  A.  De  La  Rive  j  On  warming  and 
ventilation,  by  A.  Morin, 

Under  the  head  of  Ethnology,  has  been  collected  a  series  of 
valuable  observations,  comprising  an  account  of  ancient  graves  of 
California,  by  Paul  Schumacher;  also  descriptions  of  various 
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aniiqiiitieB  from  Illinois,  Ohio,  Kentuchy,  Lake  Superior,  Mus'u- 
Bi]>m,  TeiiiioBHe,  New  York,  Indiana,  Maryland,  North  CBroHia, 
and  Florida. 

3.  r>o//  ov  Climate  an<i  Time.  —  ProffBBor  Croll'n  work  o 
Climate  and  Time,  noticed  on  page  233  of  Ihis  volume,  has  been 
republished  by  Messrs.  Appletoii  &  Co.  of  New  York. 

4.  -4  ijourse  in  Deteriptive  Qeomttry  for  the  use  of  Coliega 
and  SHerU\fic  Schoolt ;  by  Wiluam  Walter,  Ph.D.  (Boston.L 
Prang  A  Ca) — In  this  work  the  treatment  is  t-oncise  wilhoat 
serious  omissions  or  inadequate  explanations,  and  yet  sufficiently 
ftill  wilhoat  verbosity.  The  fact  that  a  text  of  fifty  pages  requires 
a  table  of  contents  of  eleven  pages,  ehowB  how  little  needlet^s  .le- 
Bcription  is  given.  Doubtless  much  of  the  saving  of  space  in  Aw 
to  the  convenient  and  expressive  notation  adopted. 

The  introduction  of  a  series  of  stereoscopic  views  of  many  of  the 
problems  is  a  novel  feature,  and  will  doubtless  materially  aid  tbe 
student  in  the  place  of  models.  It  must  not  be  forgotten,  hov- 
ever,  that  a  large;  part  of  the  value  of  Descriptive  Geometry  arises 
from  its  training  Ihe  student  to  conceive  of  objects  from  their 
projections ;  hence  the  value  of  any  such  aid,  except  to  initiste 
the  student  in  bia  work  may  be  t|uest  ion  able.  The  collectioo 
would  have  been  improved  by  the  addition  of  one  or  two  mort 
warped  surfaces,  especially  the  hyperbolic  pamboloid  and  conoids, 
which  always  give  trouble  to  the  student.  The  typographical  eie- 
oution  of  toe  work  is  excellent  and  the  drawings  accamt«  and 
easily  undrastood.  b.  a  k    j 

5.  ArMriean  Ifiuuraiut.  —  The  American  Katuralist  vill  bsH 
pahli^hi-^l  tbv  comin;^  ysnr  by  Messrs  11.  O.  Mwighl.,!!  A"  Co., 
Camliridiic,  Mhbs.,  and  will  appear  in  ntw  tvpographifal  dress. 
The  Journal  has  hitherto  been  well  condui'tcl,'  always  able  in  ils 
articles,  and  while  popular  in  its  aim,  never  popular  at  llu-  ex- 
pense of  its  si'ient'e.  It  is  announced  that  the  Xaturaliat  will  be 
improwd  under  its  iivw  publishers  by  fulK'r  iiotices  of  current  sci- 

6.  S,'/nii'l  'if  Gmloipi  in  (he  Unirersil'/ of  Syracuse. — Under 
Prof<-ssor  WiiH-liell  a  school  of  (Jeology  has  liccn  ..rganizcd  in  ooii- 
nectiiui  with  tin-  Syracuse  University.  It  includes  a  course  of 
Elementary  Study  or  Undergraduate  CoursL>,  and  two  Gnuliiate 
Coui-ses,  one  Litn<dogical  and  tne  other  I'aleontological,  carried 
on  together,  'riierc  are  also  to  be  spt'cial  studic;*  in  dift'erent  ile- 
partnients  of  Zoology,  as  in  that  of  Corals,  Itniohiopods.  Trilo- 
bites,  ifcc.  The  school  is  intended  for  special  geological  studonis, 
and  also  for  those  who  desire  a  general  acquainiance  with  the 
subject.  The  scIkjoI  will  opeTi  on  the  J-ith  of  next  Jamiarv.  The 
prospec-tHS  annonnces  that  Prof.  Winchell  will  be  aided  in  the 
school  by  Prof.  J.  J.  Krown  in  Cheniistrv,  Prof.  F.  Smallcv  miJ 
Kev.  S.  H.  Calthr.>p  in  Geology,  Profs.  H.'G.  Wilder  and  Smallev 
in  Zoology,  Profs.  James  Hall,  I!.  P.  Whitfield  and  E.  I).  Cajie 
in  Piilenutology.  The  position  of  the  schnol  in  ccnlrid  Xeif 
York  is  particularly  favorable  for  the  geological  and  paleonlO' 
Jogical  student. 
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Art.  LIX. — The  Solar  Atmosphere,  an  introduction  to  an  a^ccount 
o/*  researches  made  aX  the  Allegheny  Observatory;  by  S.  P. 
Langlby,  Director  of  the  Observatory.* 

It  has  long  been  observed  that  the  sun  is  not  everywhere 
ecjually  bright,  but  that  the  edge  is  darker  than  the  center,  and 
since  a  self-luminous  sphere  should  appear  of  sensibly  uniform 
brilliancy,  so  as  to  present  to  the  eye  the  appearance  of  a  flat 
disc,  this  diminution  of  light  must  be  due  to  some  medium 
external  to  the  photosphere.  Accordingly,  even  before  the  in- 
vention of  the  spectroscope,  it  was  admitted  that  an  absorbing 
atmosphere  surrounded  the  sun,  and  that  the  eflFect  would  neces- 
sarily oe  to  diminish  the  amount  of  radiation.  La  Place,  in 
the  tenth  book  of  the  M^nique  Celeste,  has  attempted  to  com- 
pute the  total  effect  of  this  absorption,  from  data  mruished  by 
the  observations  of  Bouguer,  and  considers  that,  were  the  solar 
atmosphere  removed,  the  heat  and  light  would  be  twelve  times 
as  great  as  at  present  Though  this  value  is  erroneous,  being 
deduced  from  imperfect  data  by  processes  which  rest  on  a  false 
hypothesis,  it  may  yet  serve  to  call  attention  to  the  importance 
or  a  somewhat  neglected  field  of  research,  in  which  this  Obser- 
vatory has  been  in  part  occupied  during  the  past  three  years. 

Several  estimates  of  the  absorptive  power  of  this  atmosphere 
have  been  made,  differing  widely  from  each  other.  According 
to  that  of  La  Place,  just  cited,  the  absorption  is  about  \\  of  the 
sun's  emission ;  according  to  Liais  less  than  j\ ;  according  to 
Secchi  '88.  These  discrepant  results  may  be  due  in  part  to 
different  hypotheses  used  in  computation,  but  they  are  in  every 

*  Paper  read  at  the  Detroit  meeting  of  the  American  Aseociation  for  the  Ad- 
Tanoement  of  Scienoe. 
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case  founded  on  an  experimental  comparison  of  the  ligbt  or 
heat  of  the  8UD  observed  at  the  center  with  that  obscrvea  near 
the  eiiga 

This  direct  companBon  of  the  two  lights  involves,  of  coutM, 
no  hypothesis,  bat  is  simply  a  photometric  measurement,  and 
apparently  aiieasy  one.  Let  usexHtnine  the  result  of  thiscom- 
parison  at  different  hands.  Arago,*  using  the  Bochon  prism 
and  analyzer,  announced,  as  the  conclusion  of  a  prolonged 
research,  that  the  light  at  the  center  of  the  solar  disc  must  be 
diminished  by  j",  part,  or  2'-i  per  cent,  to  equal  that  of  the  edge. 
Liais  in  ii  memoirf  which  is  a  model  of  conscientious  care,  an- 
nounces, from  comparisons  carried  on  by  the  extinction  of  one 
light  by  a  stronger,  that  the  central  light  should  be  diminished 
by  about  10  per  cent,  to  equal  that  of  the  edge.  Hia  result  is 
then  four  times  as  great  as  Amgo's  Secchi  with  a  wheel  pho- 
tometer, finds,  for  a  nearly  corresponding  point,  78  per  cent  u 
the  amount  by  which  the  central  light  should  be  diminished. 
This  result  is  then  seven  times  that  of  Liais  and  l}iirty  tames 
that  of  Arago. 

Secchi  has  made  obaervations  on  radiant  heat  to  be  found  in 
Jjt  Soleil,\  the  most  important  results  of  which  are  that  the  best 
diminishes  from  the  center  to  the  edge ;  that  for  a  given  point 
there  is  a  aatisfiictory  agreement  between  the  absorption  of  ligbl 
and  heat ;  and  that  the  equatorial  regions  are  hotter  than  thfl 
polar.  The  present  writer  has  made  somewhat  extended  » 
sean.'lies  in  \\\f  Kime  iliroctioii  wliich  are  chiefly  iiripiiblislicd. 
Vogel  has  made  interesting  researches  in  the  relative  actinic 
absorption. 

None  of  those  who  have  attempted  to  compute  the  amount 
of  the  solar  absorption  appear  to  nave  drawn  conclusions  from 
their  results  as  to  its  effect  on  terrestrial  temperatures,  and  yet 
if  the  absorption  be  anything  like  what  has  been  found  by  La 
Place,  and  by  Secchi  using  La  Place's  formula,  the  subject  de- 
serves attention. 

It  will  be  shown  in  a  forthcoming  memoir  that  the  absorption 
is  much  less  than  these  values,  but  tliat  detinite  limits  can  be 
assigned   in  which   it  must   lie,   and    that  at  any    rate   it  is 
of  such  importance  that  the  conditions  of  animal   life  upon 
this  planet  largely  depend  upon   it.     It  will  further   appear 
probable  that  with  a  slight  change  in  the  depth  and  absorptive 
power  of  this  atmo.?plierc,  fluctuations  in  terrestrial  temperature 
will  ensue,  very  great  in  comparison  with  any  actually  observed 
within  historic  periods,  and  it  will  be  shown  that  this  atmos- 
phere is  not  in  a  strictly  stable  condition.     Though  the  subject 
*  lleuvres  Complies,  Tome  i,  p.  335. 
\  Mi'inoireB  lie  1'  AradSmie  de  Cherbourg. 
\  l«  ^lei\,  'Ime  edAioii,  I'aria.     18'5. 
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then  18  a  nearly  neglected  one,  and  the  methods  of  investiga- 
tion of  less  apparent  interest  than  those  of  the  spectroscopist, 
the  results  are,  if  verified,  of  a  peculiar  interest,  from  their 
bearing  upon  the  possible  changes  in  the  mean  temperature 
and  climatic  conditions  of  our  own  planet 

The  portion  of  this  atmosphere  chiefly  concerned  in  absorp- 
tion I  nave  been  led  to  believe  from  several  considerations  is 
extremely  thin,  and  I  am  inclined  to  think  it  is  nearly  identi- 
cal with  the  "  reversing  layer"  at  the  base  of  the  chromosphere 
observed  bv  Secchi  and  Young,  though  the  other  chromospheric 
strata  doabtless,  have  some  share  in  the  obscuration  made, 
and,  in  a  still  less  degree,  the  other  solar  envelopes. 

The  methods  used  for  heat  measurements  at  Allegheny  have 
been  partiallv  described,*  and  need  not  be  enlarged  upon  here. 
Those  for  light  are  believed  to  be  novel  in  their  present  appli- 
cation, and  may  be  given  briefly. 

We  have  seen  that  a  photometric  comparison  of  the  center 
and  edge  of  the  sun  is  for  some  reason  attended  with  risk  of 
error  which  we  should  not  anticipate,  but  which  must  be  great 
from  the  enormous  discrepancies  existing  amon^  practiced  ob- 
servers ;  for,  taking  Arago's  value  as  the  standard,  Liais'  is  four 
hundred  per  cent,  and  Secchi's  three  thousand  per  cent  greater. 
Now  skilled  observers,  in  comparing  their  estimates  of  the  ex- 
cess of  the  light  of  a  gas  flame  over  that  of  a  candle,  for  in- 
stance, by  the  familiar  methods  of  ordinary  photometry,  need 
not  be  expected,  as  common  experience  shows,  to  commit  er- 
rors whicn  are  in  any  way  comparable  to  these. 

If  such  familiar  means  as  the  Rumford  and  Bunsen  photo- 
meters could  be  used  for  the  direct  comparison  of  the  solar  in- 
tensities there  seems  no  reason  why  the  results  should  not  be  of 
the  exactness  obtainable  in  the  physical  laboratory,  or  at  least 
of  the  same  order  of  accuracy.  If  results  can  be  obtained  by 
such  means,  they  may  at  least  be  hoped  to  be  free  from  gross 
error. 

At  first  sight  it  appears  that  these  methods  are  not  applica- 
ble to  the  direct  comparison,  for  the  ordinary  use  of  either  pho- 
tometer supposes  that  the  relative  distances  of  the  lights  from 
the  screen  can  be  altered,  while  we  cannot  change  the  relative 
distances  of  the  lights  to  be  here  compared,  which  are  two  por- 
tions of  the  sun ;  and,  if  we  attempt  to  enfeeble  the  stronger 
lights  by  shades,  or  by  diffusing  it  through  a  lens  till  it  equals 
that  of  the  other  seen  direct,  we  lose  the  peculiar  advantages 
of  the  methods  which  assume  that  the  lights  are  viewed  under 
the  same  conditions  and  measured  by  the  relative  distances 
from  the  screen. 

I  arranged,  in  June,  1874,  an  apparatus  which  appears  to  be 
free  from  these  ob/ections,  and  which  \s  \icte  a^a^x^Cift^  Sx^. 

*  Comptes  BenduB,  May  11^  \W^. 
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principle,  oot  in  detail  Let  us  suppose  that  to  the  equalorisl 
18  attached  a  screen  upon  which  ia  described  a  lai^e  circle  ■ 
whose  radius  is  dividea  ioto  100  equal  parts,  and  whose  center 
is  always  in  the  prolongation  of  the  optical  axis.  TTiis  screen 
receives  an  enlarged  solar  image  from  an  amplifying  lens.  To 
fix  our  ideas  we  may  suppose  that  the  circle  and  image  are 
each  always  24  inches  in  ammeter,  and  that  a  direct  comparison 
is  to  be  n^e  of  the  light  of  the  center  with  that  of  a  point } 
of  the  way  from  the  center  to  the  western  edge  of  the  snn, 
Two  small*  and  equal  circular  apertures  are  made  in  the 
screen  at  pointa  equidistant  from  the  center  or  75  divisions  of 
the  scale  apart.  The  telescope  is  directed  to  neitber  point  un- 
der examination,  but  to  a  point  of  the  solar  disc  f  of  the  way 
U)  the  western  edge  from  the  center,  and  which  is  therefore 
midway  between  the  points  to  be  measured.  The  image  of  the 
Mnter  now  fiilla  on  one  of  the  small  apertures  in  the  screen ; 
that  of  the  point  under  examination  on  the  other,  and  through 
the  apertures  pass  two  cones  of  rays  each  slightly  divergent^ 
formed  under  precisely  the  same  conditions,  since  they  come 
from  the  same  lens  and  are  equidistant  from  the  optical  axis. 
Two  prisms  of  total  reflection  (cut  from  the  same  piece  of 
elaas)  are  placed  one  behind  each  aperture,  and  these  deSect 
the  rays  toward  each  other,  so  that  the  reflected  portion  of  the 
oones  nave  a  common  axis  behind  and  parallel  to  the  screen, 
within  a  chamber  which  is  lined  with  black  and  shielded  from 
light,  so  as  to  form  in  fact  a  camera  obscura.  There  is  a  small 
Bunsen  disc  behind  the  screen  and  in  the  camera,  whose  center 
remains  in  the  a.xis  common  to  the  reflected  cones  as  it  {the 
disc)  slides  back  and  forth  on  a  graduated  scale  which  meas- 
ures the  distance  from  the  source  of  illumination.  E\-identlv 
one  light  is  diffused  and  the  other  concentrated  by  the  disc's 
advance  and  recession  upon  the  cones,  sensibly  as  though  these 
were  formed  by  lights  at  their  virtual  apices  beneath  the  screen, 
and  by  lights  which  were  of  the  color  and  intensity  of  the 
portions  of  the  sun  under  examination.  In  practice  it  is  found 
convenient  to  introduce  a  lens  of  short  focus  between  each  ap- 
erture and  its  reflector,  so  that  the  cones,  while  still  exactly 
similar,  may  be  less  acute.  By  the  substitution  for  the  Bunsen 
disc,  of  n  small  box,  sliding  also  on  the  graduated  scale,  and 
containing  a  ro<l  whose  shadows  are  cast,  by  means  of  a  second 
ftair  of  reflecting  prisms,  on  a  prepared  surface,  sliding  with 
the  box,  we  convert  the  instrument  into  a  Sumford  Photome- 
ter, and  in  this  form  also  it  has  been  much  used  here.  This 
application  incidentally  permits  under  verv  favorable  circum- 
stances a  comparison  of  the  color  of  the  light  from  different 
part.«  of  the  sun.  which  is  by  no  means  uniform.  When  lighl 
*  The  diwnewr  ot  de  i^TOiw  wot ft«itoOT««al»  about  O'-IO". 
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from  near  the  edge  is  juxtaposed  with  that  from  the  center,  the 
shadow  illuminated  bj  the  former  is  chocolate-r^,*  while  that 
from  the  latter  is  a  peculiar  bluish  tint,  nearly  like  that  given 
by  the  shade-glass  called  by  English  opticians  ^^  London 
Smoke."  (I  use  these  comparisons  not  being  able  readily  to  as- 
similate these  colors  to  any  of  the  pure  spectrum.)  It  is  worth 
while  to  remark  that  this  observation  confirms  others  obtained 
from  different  means  by  the  writer  who  has  elsewhere  an- 
nounced the  fact  of  a  selective  absorption  in  the  solar  atmos- 
phere of  such  a  nature  that  were  the  envelope  removed  the  gain 
m  li^ht  would  be  greater  than  the  gain  in  neat  The  light  we 
receive  fix)m  the  sun  and  universally  call  "  white"  is  thus  seen 
to  be,  upon  the  whole,  less  refrangible  than  that  which  the  sun 
would  emit  if  deprived  of  its  atmosphere ;  in  which  case  it  is 
evident  that  the  color  of  our  luminary  as  it  grew  brighter 
would  tend  toward  bliie.  If  then  the  depth  of  its  atmosphere 
were  sufficiently  increased,  our  sun,  in  growing  darker,  would 
also  appear  more  red.  To  more  than  suggest  the  possible 
influence  of  such  a  cause  on  the  colored  stars,  among  which  the 
bluish  are  distinguished  by  the  absence  of  absorption  spectra, 
and  the  desirability  of  ascertaining  whether  change  in  color,  if 
any  such  are  verifiable,  are  or  are  not  accompanied  by  slight 
changes  in  apparent  magnitude,  would  lead  us  away  frx)m  the 
present  subject 

So  clear  an  exhibition  of  color  in  the  actual  comparison  is  a 
sign  of  the  delicacy  of  the  Bumford  method,  but  it  introduces  a 
disturbance  in  our  estimation  of  the  intensities  of  colored 
liffhts.  An  arrangement  of  the  Masson  photometer  (in  which 
bhck  and  white  sectors  on  a  rapidly  revolving  disc  illuminated 
by  the  colored  lights  are  viewed  by  the  intermittent  electric 
discharge)  has  been  prepared  to  obviate  this ;  but  the  complete 
examination  is  intended  to  include  that  of  juxtaposed  spectra 
formed  from  the  lights  under  examination,  selected  portions  of 
which  of  different  wave  lengths  will  be  compared,  as  regards 
intensity,  by  processes  which  are  a  development  of  those  men- 
tioned above.  In  all  such  comparisons  the  apparatus  is  rever- 
sible, so  as  to  eliminate  any  inequalities  in  tne  material,  posi- 
tion, or  condition  of  the  rays  under  examination  due  to  the  in- 
strument ;  and  in  practice  corrections  for  every  form  of  instru- 
mental error  are  applied  which  are  not  here  mentioned. 

The  methods  above  indicated  are,  with  some  slight  modifi- 
cations, evidently  adapted  to  the  comparison  of  the  light  of  the 
sun-spots,  and  the  light  adjacent  to  tne  limb,  with  tnatof  the 
center ;  to  studying  the  rate  of  diminution  of  light  without  the 
disc,  and  to  like  investigations ;  and  they  are  now  being  so  used. 

*  This  color  i^pean  to  have  passed  unnoticed  hj  all  observers  but  Secchi,  who 
mnarki  that  the  edge  of  the  disc  is  smoky-red. 
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Without  ctitering  into  delail,  I  may  observe  that  the  measure- 
meDts  of  tbe  light  of  spots,  though  as  yet  incomplete,  warrant 
me  in  stating  that  the  absorption  of  the  more  refrangible  rays, 
though  great  io  reference  to  the  leas  refrangible,  is  not  so  great 
as  would  appear  from  published  measurenieuts.  It  has  long 
been  supixjsed  that  the  umbrie  of  spots  were  not  absolutek 
dark,  while  it  has  been  admitted,  from  Dawes's  observation,  that 
there  is  within  the  umbra  a  sensibly  black  "  neucleus,"  and 
from  tbe  assumed  blackness  of  this  ''  neucleus,"  several  astron- 
omers have  been  led  to  suppose  that  the  "nenclei"  are  not 
openings  into  a  dark  gaseous  interior. 

The  measurement  of  umbrae,  and  of  so-called  "  neuclei"  here 
shows  not  only  that  neither  are  absolutely  dark,  but  that  the  ab- 
solute light  of  either  is  enormous,  that  of  tne  average  "  neucleus," 
so-called,  being,  as  I  find,  at  least  yit;?  thousand  timta  that  of  the 
full  moon. 

La  Place,  in  assuming  that  the  radiation  in  any  direction  is 
constant,  and  is  proportional  to  the  radiating  area  (or  that  the 
radiation  is  infinite  at  the  edge  of  the  disc),  concludes  that  the 
total  absorption  is  represented  by  the  integral 
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where  &  is  the  heliocentrio  angle  between  the  earth  and  tbe 
point  of  the  solar  surface  under  examination :  and  this  assump- 
tion has  been  adopted  by  Father  Seechi,  who,  in  his  latest 
edition  of  Le  Soleii,  gives  results  derived  from  the  use  of  tliis 
integral,  I  ahiUl.  however,  assume,  in  accordance  with  what 
seem  to  be  tlie  teachings  of  modern  physics,  that  a  globe  as 
large  as  tlie  sun  whose  phottsphere,  though  comtwsed  perb-ius 
of  very  light  vaporous  material,  is  yetopake  at  a  limited  deptn, 
(as  observations  on  superposition  of  cloud-strata  have  shown) 
that  in  such  a  globe  radiation  would  be  proportional  to  tlie  co- 
sine of  the  angle  between  the  normal  to  the  surface  at  .inv 
point  ami  a  line  drawn  from  that  point  to  the  observer's  {wsi- 
tion  ;  or,  that  the  sun,  deprived  of  its  atmosphere,  would  appear 
as  a  flat  disc  ;  whenci,-  it  will  follow  that,  the  total  railiatiou  of 
the  sun  without  the  atmosphere  being  unity,  that  which  es- 
capes through  the  atmosphere  will  be,  if  we  adopt  La  Places 


'/.' 


formula  with  this  correction,  2. 

These  expressions:,  if  La  Place's  assumptions  are  otherwise 
correct,  should  givf,  liir  any  comparison  of  the  heat  at  a  given 
point  of  tlie  disc  to  that  of  the  center,  a  certain  value  of  the 
absorption  wliieh  should  be  constant  for  any  value  of  8.  In 
fact  1  find,  however,  that  this  ia  not  the  case.     The  discrepan- 
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ciesin  the  sammatiou  I  obtain  for  different  values  are  not  how- 
ever casu^  and  irregular,  as  they  would  be  if  due  to  errors  of 
observation,  but  are  systematic.  This  formula  even  as  here 
modified,  though  analytically  speaking  correct,  yet  appears  to 
rest  on  assuniptions  which  are  in  disaccordance  with  facts  ascer- 
tained since  La  Place  wrote.  These  facts,  as  they  seem  to  me, 
demanding  a  changed  formula  I  expect  to  point  out  in  a  defi- 
nite form  in  a  suosequent  memoir.  It  seems  fitter  then  to 
defer  an  exact  statement  of  the  limits  of  the  amount  by  which 
solar  radiation  is  absorbed  by  the  atmosphere,  until  it  is  accom- 
panied bjr  demonstration.  I  will  only  here  repeat  that  we  may 
feel  certain  that  the  estimates  cited  irom  La  Place  and  Seccbi, 
and  which  make  the  sun's  atmosphere  absorb  from  f  to  {i  of 
the  radiation  we  should  receive  in  its  absence,  are  in  excess  of 
the  truth.  For  the  sake  of  indicating  approximately  the  real 
value,  I  may  also  state  that  firom  my  computation  of  the  so- 
called  "  luminous-heat''  rays,  not  greatly  less  or  more  than  one- 
half  the  whole  are  absorbed  by,  turned  back  by,  or  cx)nverted 
into  work  in,  the  sun's  atmosphere.  The  total  thermal  absorp- 
tion is  somewhat  less  than  that  of  the  luminous  heat  If,  how- 
ever, we  admit  this  value  provisionally,  certain  results  seem  to 
follow  which  deserve  mention. 

•  The  mean  surface  temperature  of  our  globe  is  separated  from 
that  of  absolute  zero  by  about  500°  of  the  Fahrenheit  scale. 
The  internal  heat  supplied  to  the  surface  may  be  neglected. 
The  temoerature  of  interplanetary  space  is,  according  to  Fou- 
rier —  60  C,  according  to  Pouillet  — 142,  according  to  Liais  —97. 
Liais,  in  a  memoir  whence  we  cite  these  estimates,  admits,  as  a 
consequence  of  his  own,  that  the  obscure  beat  received  at  the 
upper  limb  of  our  atmosphere  from  space  (that  is,  from  the 
chiefly  non-luminous  matter  which  occupies  it)  is  greater  than 
that  furnished  directly  from  the  sun,  a  conclusion  which  we  are 
not  called  upon  here  to  adopt,  further  than  to  observe  that 
with  this,  as  with  either  of  the  other  estimates,  the  obscure  heat 
received  from  interplanetary  matter  by  reflection  from  the  sun 
at  the  surface  of  our  atmosphere  is  considerable,  so  that,  if  our 
luminary  were  wholly  extinguished,  the  temperature  of  the 
earth  would  fall  much  below  that  it  would  reach  if  only  the 
direct  solar  heat  were  withdrawn. 

We  shall  perhaps  be  warranted  in  entertaining  it  then  as  a 
reasonable  assumption,  that,  in  the  complete  absence  of  the  sun, 
the  earth's  temperature  would  fall  very  nearly  to  —273°  C.  We 
prefer  as  the  basis  of  an  estimate,  confessedly  but  approximate, 
to  take  the  mean  of  this  value  and  Pouillet's,  ana,  using  the 
Fahrenheit  scale,  we  may  state  that  of  the  500°  F.,  which  on 
the  natural  scale  is  the  approximate  mean  temperature  of  our 
globe,  as  much  BBfour-fifina  is  derived  from  the  sun. 
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If  it  be  true  then  that  the  sun  is  surrounded  by 
phere  whose  principal  action  in  obscuring  the  heat  radiation 
due  to  a  thin  stratam  which  cuts  off  one-half  of  the  hf 
which  should  reach  us,  and  in  whose  absence  this  radial 
should  be  doubled, — an  atmosphere  not  independent  of  the  i 
lerior  of  its  globe  in  such  a  degree  as  our  own,  but  one  to  a 
from  which  matter  is  constantly  being  added  and  vrjthdn* 
it  follows  that  any  change  in  the  ratio  of  supply  and  vil, 
drawal,  or  other  cause,  which  should  increase  its  absorption  i 
so  much  aa  25  per  cent  would  diminish  tbe  mean  suruee  ta 
perature  of  our  globe  by  100°  F,,  whilst  a  like  diminution 
the  envelope  would  produce  a  corresponding  change  in  the  t 
posite  direction. 

I  am  unable  to  see  that,  if  the  Allegheny  observational 
correct,  whence  I  have  derived  the  above  given  approximi  _ 
value  of  the  absorption,  any  other  result  would  follow,  and  i 
any  case  the  existence  of  life  in  its  present  forms  on  this  plan 
seems  dependent,  within  certain  limits,  on  tlie  depth  and  aosot 
tive  power  of  the  solar  atmosphere.     The  reader  who  may  n 
have  closely  observed  how  far  the  validity  of  this  result 
dependent  on,  and  how  far  independent  of^  the  hypothesis  jiiH 
made   as  to  the  mean  terrestnal    temperature,   is   invited  H 
remark  that  there  is  nothing  hypothetical  in  any  case  in  tU 
assertion  that  the  earth  would  ^,  in  the  absence  of  the  son, 
a  temperature  aa  low  as  any  actually  observed  on  its  surfaos 
If  any  vnhii.'  fittai.-li  tf  tlif'  wrilerV  measnrcnieiiis,  thon.it  will 
be  found  from  a  repetition  of  the  calculations  with  (arctic)  tem- 
peratures actually  observed,  and  hence  within  the  truth,  that  the 
result  remains  that  a  comparatively  slight  thickening  of  the 
solar  atmosphere,  or  an  increment  of  its  absorptive  power  by  as 
little  as  J,  would  bring  the  planet  back  to  what  we  must  sup- 
pose were  the  temperatures  of  the  glacial  ej.>oehs. 

Father  Secchi  .leenis  to  think  it  probable  that  the  difference 
between  the  measurement,';  of  the  heat  at  different  ijortions  of 
the  solar  disc  made  at  Home  in  1852  and  at  Allegheny  in 
1873-4  are  explicable  by  a  real  change  in  tiie  atmosphere  of 
our  luminary.  To  the  writer  it  seems  that  such  aciiangeas 
Father  Secchi  assumes,  if  real,  is  (if  interpreted  by  Father 
Secchi's  own  formulae)  likely  to  have  already  altered  the  mean 
annual  temperature  of  the  earth  to  an  amount  sensible  to  every 
inhabitant  of  its  surface.  He  is  himself,  therefore,  of  the 
opinion  expressed  by  M,  Faye  that  no  evidence  of  real  varia- 
tion has  yet  been  esiablishetl. 

It  will  not  of  course  follow  that  changes  may  not  take  place 
in  cvcles  of  time  long  with  reference  to  Inistorical  periods.  All 
analogy  leads  us  indeed  to  think  an  absolute  unilbrmitv  most 
improbable. 
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Finally,  then,  it  appears  that  though  we  are  justified,  on 
ffrounds  established  by  Helmholtz  and  Ericsson,  in  believing 
in  the  constancy  of  the  heat-supply  wiHiin  the  solar  envelope 
for  periods  to  come  which  are  with  reference  to  our  terrestnal 
past  almost  infinite,  we  are  not  justified  by  our  present  investi- 

Sations  in  asserting  that  the  solar  radiation  has  been  constant 
uring  geologic  periods,  or  is  certain,  or  even  likely  to  remain, 
what  we  now  see  it  during  corresponding  periods  in  the  future. 
If  there  be  great  cyclical  changes  of  long  period  (and  in  our 
present  imorance  we  can  only  say  that  such  are  not  antecedently 
improbable)  there  will  be  corresponding  changes  in  terrestrial 
temperature ;  and  it  is  allowable  to  inquire  whether  we  do  not 
find  here  matter  for  consideration  in  connection  with  those 
gpreat  changes  of  temperature  in  past  epochs  which  have  in 
uiem  nothing  hypothetical,  which  geology  assures  ua  have  in- 
deed existed,  ana  for  whose  possible  cause  no  satisfactory  sug- 
gestion has  hitherto  been  made. 


Abt.  LX. — On  Southern  New  England  during  the  melting  of  the 
GfrecU  Olacier, — Supplement:  The  Overflows  of  the  flooded  Con- 
necticut ;  by  James  D.  Dana. 

In  the  remarks  on  the  occurrence  of  Reindeer  remains  in 
the  vicinity  of  New  Haven,  on  page  856  of  this  volume,  1  have 
stated  that  the  reindeers  must  have  been  living  in  the  Quinni- 
piac  valley  after  the  retreat  of  the  glacier  and  before  the 
glacial  flood ;  and  on  page  425  it  is  shown  that  the  New  Haven 
rivers  must  have  had  their  floods  from  the  melting  glacier 
greatly  prolonged  by  accessions  derived  from  overflows  of  the 
Connecticut.  It  is  evident  that  such  overflows  would  have  had 
an  important  influence  on  the  geologj'  of  Southern  New  Eng- 
land, and  I  therefore  present  here  the  evidence  I  have  been 
able  to  collect  with  regard  to  their  positions  and  courses. 

But,  by  way  of  introduction,  I  first  mention  some  particu- 
lars from  the  older  geological  history  of  the  great  central  val- 
ley of  New  England,  since  they  serve  to  explain  in  part  the 
occasion  of  these  phenomena  in  its  later  history. 

I.     The  Connecticut  Valley  before  the  Glacial  Flood. 

It  is  well  known  that,  in  the  Triassic  period,  and  probably 
also  the  Jurassic,  the  Connecticut  valley,  from  New  Haven  to 
Northern  Massachusetts,  was  occupied  by  a  brackish -water  es- 
tuary— ^its  length  over  110  miles,  its  width  for  the  most  of  the 
way  20  miles  or  more.  Farther  north,  the  valley  for  a  long  dis- 
tance is  narrow,  and  here  the  waters  were  probably  tVio^'^oi  \k\x\ij^ 
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river.     The  aides  and  bottom  of  the  estuary  were  of  cryslftUix 
rocks,  similar  to  those  outcropping  over  the  bordering  r 
The  sand-flats  and  mud-beds  that  were  made  in  the  g 
ary,  out  of  the  material  contributed  from  eitber  I 
rivers  of  the  era,  constitute  its  Bed-saudstone  fomUlJL 

The  red  sandstone  of  the  area  is  now  SOO  feeii 
sea-level  near  New  Haven,  and  over  1300  iu  Massttcbw 
fact  showing  that,  since  Jurassic  timeti,  New  England  I 
raised  over  its  center  at  least  a  thousand  feet  mom  tlian^ 
its  BO  nth  era  coast 

With  the  exception   of  the  seaward  slope  thus  c 
and  the  erosion  by  denuding  waters,  the  area  of  the  ' 
sand-beds  might  have  remained  till  now  a  wide  plain,  wiu 
river  of  the  valley  flowing  through  it  in  a  deep  chonnal  (* 
own  making,  and  emptying  into  tlie  Sound  at  New  QavflO. 
it  not  b^en  that  the  deposition  of  the  beds  was  foUowediV 
the  whole  area,  by  subterranean  movenicntB  that  oodr^^"^ 
iug   ibem,    making   numberless   lonj^    fractures    to   i 
depths,  and  tilling  the  fissures  so  opened  with   maf 
The  sandstone  was  by  this  means  left  iatersected   byS 
trap,  along  vrith  adjoining  hai"d-baked  tiortions  of  its  owq4 
which  could  stand  wear  a  hundred  fold  tjetU'r  titan  Dtber  f 
of  the  formation  :  and,  as  erosion  went  forward,  the  tnipQ 
became  the  trap  ridges  of  the  country,  standing,  with  (  ' 
the  enclosing  mdurated  sandetoTie,  as  high  lurriers  \ 
difibrL'Tit  parls  of  the  stiriil.-^tnne  aiva. 

north-and-south  direction,  from   Mount  Tom  (,121-t  feel  hjjB  , 
near  Northamptou,  Mass.,  to   West  Mountain  (996  feet  bijB  | 
three  miles  northn'eRt  of  Meriden ;  the  valley  is  ibus  divia|r 
iiilu  :ii'  .■■.'"'',.  .liii]  ,1    ■■'■■'•/■.(  section,  the  former  three  times  tw 
ui'-  !     .  i!i'il  in  the  following  pages,  the  MooDt 

T'T    ;;  ■  .   ■  >  -  I'd'  KiUige.*    This  range  is  continual 

snuUi  >■!  !■!'■  M'[i'l'i.  III!  I-  iu  a  low  ridge  of  sandstone  to  Mount 
Caraiel  (T^tS  feet  high);  then,  by  another  lower  ridge  of  saad- 
stone  to  East  Rock  (360  feet  high)  nearly  abreast  of  New  Ha- 
ven city. 

For  the  eonvcriieiice  of  the  reader  of  this  and  other  recest 
papers  on  New  England  geology,  by  the  writer,  a  map  of  tlie 

*  This  line  oF  ridg«9  troin  Nets'  Haven  Eo  Xartliamptun  wis  caUod  the  Hani 
Tom  RaD)re  by  I'reBideBl  Timothy  Dvrighl  in  HSG  |Tra¥el»,  p.  5).  LotAiiig  OBJfit 
the  general  teuluroa  of  tlie  country,  he  made  this  range  a  branch  [rom  ihe  Vat 
Manntalns;  aDd  the  elevations  of  Weetem  ConnoiTticut.  commeDciDg  at  the  WM 
Rook  trap  range,  near  Ki-w  Havoc,  he  spoke  ot  na  a  part  or  tbu  Green  MountaM 
The  error  was  not  a  bad  one  in  1796,  But  it  Ims  b^D  reproduced  since  in  p^ 
raphien.  encyclopediae  and  gaielteerH,  and  recently  it  has  apjieared  Ui  ■  ntaf 
book  uf  Connecticut  origin,  und  in  u  Guide  book  for  the  (.'oimeeticut  Valley.  Bll  i 
nlhided  Xo  here  in  order  if  poeiiible  to  stop  its  further  circulation.  Over  ^0  y«M  I 
ainc^  rro[eiiiDTSiQimuu<.-otTevtAdLtiQerrar  in  tliia  JourDuI^uid  jet  it  still  surriTW.     I 
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Tbe  Triaesic  area  on  this 
map  is  the  part  betw 
dotted  lines  on  the  right, 
aud  thelincofRloppBM,  M, 
M,  on  the  left. 

ABBBEviATifiNs.— In  Jfa*- 
McA('«e(f«,wiij.T.,WiIlimau- 
8f tt ;  B.  A;  R.  K.,  Boston  and 
Albany  Railroad.  In  Con- 
nectictii,  weti  of  the  Connec- 
ticut Jiiver,  SB.,  Simsbury; 
w.,  WeBtvilte,  at  the  foot  of 
West  Rock;  n, h.,  city  of 
New  Haven;  n",  havkn, 
North  Haven  ;  sr..  south  of 
New  Haven,  Savin  Rock. 
On  t/ie  Connecticut  River, 
wo.,  Windsor  Locks;  gl., 
Glasteubury ;  s.gl.,  Sonth 
filastenbuiy ;  manch.,  Man- 
chester; Pf>.,  Portland ;  Hio., 
Higganum;  had.,  Haddam; 
I'll.,  Cbester;  kbs,.  Esses; 
eK.,Saybi'ook.  OtithtTTiamet 
liiuer,  N.,  Norwich ;  th,, 
Thamesville;  MT.,Montvillc; 
sc.  Smith's  Cov«.  Jiail- 
r(>a</fl,  AIRL.II.K.,  Air  Line; 
N.  H.  A  a.  R.,  New  Haven  and 
Hartford;  n.h.*n.r.k.,  New 
and  Northampton, 
il:  sii.i.,  R.  I!.,  Shore 
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ConnecticQt  valley  and  part  of  Sontbern  New  England  is  b 
annexed. 

These  trap  barriers  naturally  determined  to  a  large  ext 
the  drainage-lines  of  the  area.  Since  the  eastern  aectioii 
three  times  the  widest,  and  the  freest  from  dikea  of  the  1 
made  rock  (trap),  it  is  not  strange  that  it  became  tbe  oon 
of  the  Connecticut  Siver.  But  south  of  Hartford,  betwi 
that  city  and  Meriden,  a  succession  of  trap  ridges  rises  to 
east  of  this  range,  which  crowd  toward  the  river ;  and.  cot 
quently,  the  Connecticut,  after  passing  Hartford,  loses 
westing;  and  then,  at  Middletown,  where  the  metamorp 
rocks  are  near  in  high  elevations,  turns  abruptly  out  of  its 
valley  through  an  opening  heading  southeast  that  then  ofib 
no  doubt  an  unobstructed  way  to  the  Sound.  Thus  the  soudi 
pajt  of  the  valley  lost  tbe  (jonnecticut  River,  This  event 
New  England  history  occurred  before  the  Cretaceoua  peri 
After  this,  geology  has  no  special  facts  from  tbe  valley  until 
Glacial  period. 

The  western  section  of  the  sandstone  area,  shows  that  it  i 
too  contracted  to  become  the  course  of  the  Connecticut  by 
subdivision  into  many  river  basins.  The  Northampton  rc^ 
is  divided  from  the  Weatfield,  and  the  Westfield  from  the  Fai 
ington.  Uoreover,  the  Farmington,  while  essentially  i 
valley  in  its  plains  from  Oranby  to  New  Haven,  fifty  milea,  1 
three  prominent  rivers  in  this  distance.  Farmington  river,  I 
largest  of  them,  makes  a  long  Y-shaped  bend  in  tne  valley,  t 
south  and  then  north  (as  the  map  on  p.  499  shows),  and  ana 
flows  off  into  the  Connecticut  valley  through  a  gap  in  1 
Divide  Range  near  Tarifville.  The  eastern  arm  of  the  V  lies 
the  broad  fiat  meadows  of  the  valley,  with  no  ledge  or  hill 

frevent  the  river's  pushing  southward  instead  of  northwa 
n  that  same  low  plain,  not  two  miles  distant  from  the  a 
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it  higher  level  than  now  with  the  elevation  increasing  north- 
md.  The  red  sandstone  of  the  valley  is  a  soft  rock,  yielding 
■urily  to  abrading  agents;  and  through  its  removal  the  trap 
ndges  of  the  valley  may  then  have  derived  the  larger  part  of 
ii6ir  prominence;  From  the  height  above  the  Connecticut 
IbIb  of  the  sandstone  ridge  called  Mount  Toby  (or  Metta- 
nunpe)  in  Sunderland,  about  thirteen  miles  north-northeast  of 
RbiiDampton,  we  learn  that  not  less  than  1200  feet  of  rock  in 
lepih  has  been  removed  from  the  sandstone  formation  of  that 
purt  of  the  valley  since  the  Jurassic  period,  of  which  a  large 
put  was  probably  the  work  of  the  Glacial  era ;  and,  on  the 
■me  kind  of  evidence,  that  the  removal  near  New  Haven  has 
isoeeded  800  feet 

DL    Thx   CoNNBcnouT  Yallby   during  thb  Glacial  Flood. 

In  the  next  or  Ohamplain  period,  when  the  land  had  sub- 
rided,  and  most  deeply  so  to  the  northward,  and  when  the 
meltiiig  of  the  glacier  had  &r  advanced,  the  valley  was  put 
onder  new  concUtions,  as  has  been  already  explained ;  and, 
Moording  to  the  evidence  mentioned  beyond.  New  Haven 
Bay  was  restored  in  part  to  its  old  rights  by  overflows  giving 
il  acme  of  the  surplus  waters  of  the  flooded  Connecticut. 

The  height  of  the  flood  from  the  melting  glacier  as  iUus- 
kmted  in  the  last  number  of  this  Journal,  &om  the  height  of 
BKteosive  terraces  of  stratified  drift — was  such  that,  at  Middle- 
kown,  the  waters,  instead  of  stopping  at  24  or  25  feet  above 
bw-water  mark,  as  now,  continuea  rising  until  175  feet  deep ; 
md  fiom  that  level,  they  went  plunging  down  the  narrow 
Dhannel  to  the  Sound ;  that,  at  Hartford,  the  river  rose  above 
die  modem  80-foot  flood-level  to  190  feet ;  that,  at  Springfield, 
tbey  reached  a  height  of  more  than  200  feet  above  low-water 
mark,  and  240  feet  above  mean  sea-level. 

It  admits  of  proof,  further,  that  when  the  flood  was  at  its 
height,  the  Ck>nnecticut  overflowed  in  at  least  three  places, 
westward,  into  the  western  section  of  the  valley,  and  there 
flowed  southward  to  New  BLaven  Bay.   These  three  places  are — 

First,  over  the  Meriden  divide,  as  has  been  already  ex- 
plained. 

Second,  at  Westfield,  west  of  Springfield,  whence  the  waters 
descended  alon^  the  western  section  of  the  valley,  and  finally 
joined  Quinnipiac  and  Mill  Eivers — New  Haven  streams. 

Third,  from  the  Northampton  region,  by  the  valley  west  of 
Mount  Tom,  over  the  Westneld  divide  to  Westfield,  there  to 
join  the  Westfield  overflow. 

As  t6  other  westward  overflows  to  the  north  I  do  not  speak, 

I  have  made  there  no  special  examinations. 

The  fact  and  the  features  of  the  western  sectlou  of  tkc  n^V 
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ley  have  been  long  appreciated.  So  early  as  1822  it  wi 
selected  aa  the  route  for  a  canal  from  New  Haven  to  Northatn 
ton,  to  be  named  the  Farmington  canal,  which  by  1835  was  B 
ished;  and  in  1847  the  route  of  the  iinprofibible  canal  » 
taken  for  a  railroad,  called  the  New  Haven  &  Northampton,  ■ 
Canal,  Railroad.  Prof.  Hitchcock,  after  an  examination  of 
map  aud  section  of  the  canal,  queried  why  the  Connecttci 
river  had  not  made  for  itaelf  a  channel  along  that  mute,  ralbi 
than  the  more  eastern:  and  in  his  " Surface  Geology"  he d 
scribea  that  section  from  Northampton  to  New  Haven  as 
branch  of  his  "second  baein"  of  the  Connecticut  valley. 

On  page  140  of  Prof.  Hitcheock's  first  Geological  Report 
Massacnusetts  («vo,  183S),  and  p.  329  of  the  ik'cond  edition  (4t 
1841),  he  has  the  following  remark;  "In  tracing  the  Connectic 
through  this  [its]  valley  the  geologist  will  be  suriirieed  to  find 
crossing  the  greenstone  ridge  above  described,  and  that  too  at  1 
highest  part,  viz  :  through  the  gorge  between  Holyoke  and  Tai 
For  he  will  naturally  inquire:  Why  did  not  the  river  flo 
through  the  valley  teesl  of  the  ridge,  and,  following  the  rour§e 
the  Farmington  Canal,  empty  at  New  Haven?  font  appears  fro 
the  surveys  on  this  canal,  that  in  no  place  is  that  portion  of  tl 
valley  more  than  1 84  feet  *  above  the  present  level  oi  the  Connec 
cut  at  Northampton,  whereas  the  trap  ridge  through  whi(ji 
passes  is  from  800  to  1 ,000  feet  high. 

The  denudation  required  for  "  orosring  the  greenstone  [tn 
ridge'"  ajipcars  less  ■liflicuU  when  the  fai't  is  recognized  That  5 
Tom  iuu\  \lt.  llnlynk.'  lire  Iwu  iiLlciu^ndfiil  Ir3[>-di"kf8  .A  very  d 
ft-rfiit  trends,  llii"  latter  an  easl-andwc-st  dike;  and  ihat.'as 
seen  at  the  eastern  foot  of  Mt.  Tom,  along  the  river,  (here  w 
sandstone  between  them;  so  that  it  was  sandstone  that  was  i 
moved  for  the  river  or  by  the  waters  of  the  valley,  and  not  traj 

Prof,  llitchcfjck  says,  in  his  Surface  Gcologv  {1S57),  speakn 
of  the  to])Ographieal  Wsins  into  whieh  the  Connecticnt  Valli 
maybe  divided  (p.  11):   "The  second  basin  extends  from  Hi 

•  The  survey  for  the  Cnnal  found  the  ftrcatcet  heiglit  two  mile?  north  of  Ws 
field,  between  Westfleld  and  NorihBmpton,  und  made  the  heifthl  of  llie  top  ot  t 
divide  ahore  the  level  at  Nortliacopton,  Hi;  feet,  and  the  height  of  the  latter  ibc 
the  ('ontiecliciil  River  48  feet ;  aud  86  +  +8=  1.14. 

f  Dr.  Pcrcival,  in  his  Repott  on  llip  (ieolo(;y  of  Connecticut,  brought  out  1 
(uct  that  tlie  trap  ridftes  of  the  Triassie  urea  are  often  mode  tip  of  two  or  hk 
trap-dikes  neparated  hy  sandstone ;  that  is.  are  formed  from  the  tillirifc^  of  two 
more  independent  fractures — independent  at  lea.'t  at  Btirface,  Pine  Hock,  I  ti 
ridge  easl-northeast  in  trend  (like  Mt.  tlotyoke)  in  t!ie  Xew  Haven  region 
on  the  map  of  p.  -llu].  appears  as  if  it  ">.Te  a  continuation  of  the  south  eod 
West  Rock,  whioli  tiirnn  toward  it,  and  ptill  they  are  wholly  distinct ;  aiid  Pi 
Rock,  although  not  half  a  mile  long,  is  actually  a  combination  of  four  mM»« 
dikes  of  trap  with  satidfltone  lietween,  anil  a  third  of  the  length  is  saodeto 
Again,  East  Rock  (K.  on  the  same  map)  consists  ot  three  dikes  with  interven: 
sandstone.  It  is  owing  to  this  composite  character  that  gaps  through  the  bi 
trap-ridges  are  not  imc-ommon.  The  associated  sandstone,  while  genersllj  ha 
haked.  is  srimeiime^  nitckeil  iato  email  clii[>9  aa  a  consequence  iipparentlr  of  I 
dry  heat  in  the  baking. 
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yoke  to  Mettawampe  (Mi.  Toby)  in  Sunderland  and  Suffarloaf  in 
Deerfield.  From  Uolyoke  this  basin  must  have  extended  south- 
erly along  the  west  side  of  Mt.  Tom  and  the  other  trap  ranges 
that  extend  almost  continuously  to  New  Haven.  Through  this 
valley  runs  the  Canal  Railroad,  but  nowhere  is  this  valley  more 
than  134  feet  above  the  Connecticut  at  Northampton,  and  this  is 
not  so  hiffh  as  some  of  the  terraces." 

The  idea  here  conveyed  is  expressed  also  on  the  map  of  the 
Connecticut  Valley,  forming  plate  III,  of  the  same  volume.  A 
terrace-plain,  numbered  2,  is  made  to  spread  southward  fi'om 
Northampton,  or  rather  from  Greeniield  more  than  twenty  miles 
north  of  Northampton,  through  Southampton,  WestiieM  and 
Soathwick  in  Massachusetts,  and  Granby  in  Connecticut.  The 
map,  however,  presents  a  suggestion  of  the  author^s  mind  rather 
than  a  fact  at  the  time  estiuAished :  for  terrace  No.  2  of  North- 
ampton, the  highest  mentioned  for  that  place,  is  according  to  the 
text,  only  07  feet  above  low  water  in  the  river  instead  of  1.34  feet, 
which  makes  it  nearly  40  feet  too  low  to  pass  over  the  divide  to 
Weatfield.* 

Further,  it  is  necessary  to  note,  in  order  to  apprehend  Prof. 
Hitchcock^s  views,  that  in  discussing  the  origin  of  terraces  in  the 
Bame  work  (p.  40  and  beyond)  he  mi^es  the  ocean  a  chief  agent  in 
producing  '^  beaches  and  terraces,"  and  supposes  a  submergence 
of  the  land  of  2,000  to  2,500  feet  (pp.  53,  54),  attributing  part  of 
the  effects  to  icebergs,  marine  erosion,  and  the  making  of  seashore 
beaches  and  flats  during  the  period  of  submergence  and  during  a 
pros^ssing  emergence,  and  part  to  the  drainage  which  was  again 
set  in  action  by  the  emergence.  In  his  Geological  Report  (1841) 
he  makes  the  terraces  a  result  of  river  erosion.  The  terraces  of 
the  Connecticut  Valley,  in  the  view  I  have  presented,  are  wholly 
of  fluvial  origin,  and  the  highest  terraces  of  the  various  valleys, 
whether  over  the  lower  or  higher  parts  of  the  country,  are  ap- 
proximately measures  of  the  flood-level  in  each. 

The  proof  with  regard  to  these  westward  overflows  is  derived 
from  the  terraces  of  stratified  drift  over  the  regions. 

L  Overflow  at  the  Mtriden  divide, — On  this  overflow  it  is 
necessary  here  only  to  repeat  in  brief  the  facts  from  page  426 

*  The  numbers  affixed  to  terraces  by  Prof.  Hitchcock,  in  his  Surface  Geology, 
•zprees  the  suooesaion  at  a  locality,  beginning  with  the  lowest  as  No.  1 :  so  that 
terraces  of  different  localities  that  are  tlie  same  in  height  have  often  different 
numbers.  The  Northampton  region  has  only  two  terraces,  numbered  1  and  2, 
respectiTely  67  and  97  feet  above  low  water  in  the  (>onnecticut,  and  the  latter 
staled  to  be  202  feet  above  the  sea-level.  At  Whatelj,  half  a  dozen  miles  north, 
(here  are  three,  Noe.  1,  2,  3,  respectively  32,  40  and  92  feet  in  height,  the  last 
206  feet  above  Uie  sea-level,  and  therefore  the  same  with  No.  2  of  Northampton ; 
jet  ih««  Na  3  has  a  different  color  on  the  colored  map.  No.  2  at  Greenfield,  a 
doeen  miles  farther  north,  is  29 1  feet  above  the  sea-level,  and  therefore  difterent 
from  either  of  those  at  Whately  or  Northampton.  This  feature  of  the  work  has 
to  be  noted  in  order  rightly  to  apprehend  the  facts  it  presents. 

Pral  HItebcock  also  has  "  moraine  terraces"  and  "  sea  beaches"  among  the 
pb0noBMDft  of  high  lev^  over  the  country — which  I  have  been  led  to  re^cd  «a 
mostly  terraoe-formatioss  at  high  levels  where  there  ireie  ^atot-cova^^^  ^:AaS2&% 
the  em  of  the  melting  gituder,  if  not  so  now. 
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of  this  volume;  that  the  divide  1^  to  2  miles  north  of  Meridi 
is  on  the  borders  of  the  Hartford  river-regioo  :  that  the  higl 
pari  oC  the  divide  is  near  the  Hartford  flood-level,  about  160 
above  moderp  high  water  in  the  river ;  and  that  over  20  ft 
terrace  sands  ann  gravel,  that  is,  Btratiiied  drift,  underlies 
summit  plain.    The  red  amdetone  outoi'ops  in  some  places  oi 
the  top  and  rises  into  ledges.    The  overflowing  waters  eroded  tb« 
aandatone  surface,  and  descended  to  the  Quinnipiac,  just  belov 
Meriden,  to  swell   the,  stream  and  increase  the  height  of  ita 
terrace  depositions. 

2.  Overflov: from  WtslfieM,  Masn.,  over  CJie  Soul/iwiek  divi'Ic,  liilo 
the  Fannington  Valley. — The  village  of  Westtield  is  situated 
nine  miles  west  of  Springfield,  on  Westfield  River,  a  large  and 
rapidly  flowing  stream  tributary  to  the  Connecticut.  The  river 
emerges  from  its  coufiued  valley  of  metamorpbic  rocks,  about 
twelve  mile*  west  of  the  Connecticut  River,  at  "  Mt,  Tekoa," 
and  there  enters  the  open  Red-sandstone  area  in  which  Westfield 
is  situated.  Five  to  six  miles  west  of  the  Connecticut,  it  passes 
through  a  gap  in  the  Mt  Tom  or  Divide  Range,  and  enters  the 
present  Connecticut  Valley.  The  Westfield  region  is  hemmed 
in  on  the  north  by  the  Westfield  divide,  between  it  and  North- 
ampton, and  on  the  sonth  by  the  Sonthwicb  divide,  separating 
it  from  the  Farmington  Valley — both  made  of  red  sandstone, 
but  having,  over  the  sandstone,  levelled  deposits  of  stratified' 
drift. 

The  upper  tcrrai'c  of  tlie  region  extends  t'rnm  the  ciiy  of 
Westlield  three  iiiik'K  westward.*     The  material   is  sand  and 

•  Spo  a  TOlored  ninp  of  Ihe  WeBtfleld  terraces  in  UJtchixick'F  Surface  Geology. 
Platu  Vll.  Tlie  niitlmr  eipreaseo  his  doubta  tvich  ronard  to  the  heights  he  gire». 
Itis  No,  J  fiorreapomls  ueiirly  with  tho  lower  pnrt  nl  Ihe  upper  tetraoe  as  measured 
bj  Mr.  Diinhnra.  The  rcfciou  nlotij;  ttic  ooiirse  of  ihe  old  l''armmgtoD  raniL  from 
New  Uftven  lo  NorUimnpton.  wun  purveyed  for  the  cannl-roule  hy  Mr.  H.  F.iroani, 
then  AHaistant  Eiifnneer,  and  in  chai^  of  Uie  work.  Tho  secdou  published  on  a 
map  en^iaTed  by  Mocsni.  ^,  A  S.  S.  Jocelyu.  of  New  Ilnven,  id  1 823,  gives  all  ibe 
locKH^  lo  Northampton,  and,  in  fact,  beyond  tliis  to  Wtiito  River  Junction.  :t« 
projected  termination.  The  wction  inaken  the  water  level  of  the  cannl  over  the 
Soiitliwick  divide,  throngli  the  Soiitliwick  Ponds,  '2'!0  feet  nbuvo  mean  aea-leve): 
at  WestHeld,  along;aide  of  tho  present  Railroad  Station,  aod  nearly  on  a  ierfl 
with  the  track,  1J475  feet;  over  the  Weatfield  divide,  '23076  feot;  at  Sorthamp 
ton,  18  fett  above  its  terrainntion  fit  water-level  in  the  Connectieiit.  1447S  f«L 
Mr.  Famam  informH  me  that  the  plain  of  the  Soiithwiok  divide  was  ns  I  had 
estim.itoil.  about  2(1  feet  nbove  the  level  of  the  Ponda.  and  thence  about  S40  feel 
above  nivan  pca-lovcl;  that  of  the  Westtield  divide,  about  l(i  feet  above  the  level 
of  the  canal,  or  ■241  feet.  .A.s  bearing  on  these  levels  I  ptate  further  that  according  to 
the  surveyg  of  the  Connocliciit  River,  under  Gen,  T.  G.  Ellis,  the  lieight  of  the  rail- 
road track  at  tho  Spriuglipld  Station  is  about  70-4  feet  above  mean  aea-level.  Mr. 
El.  P.  Diiiihain.  asfistmit  in  thv  ofHce  of  tbe  City  EDgincer,  Springfield,  obtained, 
in  a  direful  levelling  from  Springfield  (obligin((lv  made  for  this  place).  Utt  ('4  feet 
for  the  level  of  the  track  (top  of  rail)  at  the  Westfield  Station.  He  judged  that 
the  waler-siLrface  of  the  canal  was  probably  2i  feet  below  the  same  level.  By 
adding  &:i  feet  (from  R.  R.  levelling)  tc  70'4  gives  123'4  for  the  height  of  the  tntk 
nt  the  Northauipfon  station.  But  according  to  Ur.  E.  ('.  Davia.  Civil  Engineer  ia 
NortliaDipton.  ^le  track  iVtc  w  ■A\iiyiA  \%\  te*A.  V«\n'K  tlie  level  of  the  old  canil. 
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gravel,  as  usual — with  the  gravel,  at  the  section  I  examined  in 
the  city,  constituting  the  upper  25  feet,  excepting  2  or  3  feet  of 
sand  at  top.  According  to  a  levelling  by  Mr.  H.  F.  Dunham 
(assistant  to  Mr.  G.  A.  Ellis,  of  Spnngfield,)  the  height 
near  its  eastern  limit  is  about  239  feet  above  mean  sea-level ; 
and  from  tliis  it  gradually  rises  westward— or  up  stream — to 
286i  feet  The  239-foot  level  is  very  near  that  of  the  highest 
flocwl  about  Springfield  (240-246  feet);  it  is  about  96  feet  above 
modern  flood-level  in  Westfield  River. 

The  proof  that  the  waters  of  the  flood  passed  the  Southwick 
divide  into  the  Farmington  Valley  is  as  follows : 

1.  The  upper  terrace  plain  of  the  divide  is  not  above  the  height 
of  the  upper  terrace  plam  of  the  Westfield  region. 

2.  The  Southwick  Ponds,  which  lie  along  the  lowest  part  of 
the  divide,  where  it  was  passed  by  the  Farmington  Canal,  are 
lower  than  the  lower  level  of  the  upper  Westfield  plain. 

8.  The  terrrace  plain  of  the  divide  may  be  followed  down 
the  Farmington  Valley. 

On  the  1st  and  2d  of  these  points  I  observe  that  the  height 
of  the  Southwick  Ponds  is  about  78  feet  above  high  water  in 
Westfield  River,  or  220  feet  above  mean  high  tide — which  is 
nearly  20  feet  below  the  lower  part  of  the  up|:)er  Westfield 
terrace.  A  terrace  bordering  the  ponds  carries  the  height  up 
to  about  240  feet  The  level  rises  to  the  northwest  over  the 
Southwick  plain :  but  there,  along  the  railroad  track,  the 
height  is  but  260  feet,  which  is  25  lower  than  the  higher  part 
of  the  Westfield  terrace. 

We  may  hence  conclude  that  before  the  flood  exceeded  in 
height  220  feet,  the  flow  southward  had  begun ;  and  that 
as  the  waters  rose  the  terrace  deposits  above  that  level  were 
laid  down  over  the  divide.  Since  240  feet  was  also  the 
height  of  the  highest  terrace  on  the  Connecticut  east  of  West- 
field,  the  waters  of  the  overflow  may  have  been  in  part  those 
of  the  Connecticut;  but  it  is  probable  that  they  were  solely 
from  Westfield  River — waters  which  the  Connecticut  was  thus 
deprived  of;  for  the  height  of  the  flood  over  the  middle  of  the 
Westfield  basia  was  at  least  275  feet,  as  shown  below,  the 
waters  having  been  held  up  to  this  level  (30  feet  above  their 
height  at  Springfield)  in  consequence,  probably,  of  the  narrow 
passage  for  them  oelow  Westfield  through  the  Divide  Range. 

As  to  the  third  point,  I  give  the  following  table  of  heights  of 
the  upper  terrace  along  the  valley  south  of  the  divide — the  ter- 
race plain  in  each  case,  the  first  excepted,  being  extensive.* 

*  The  terrace  at  Tarifville  rises  at  first  abrubtly,  near  the  railroad  station,  and 
afterward  with  a  slope  which  extends  beyond  the  cemetery ;  tlie  deposits  are  of 
fine  earth,  excepting  the  upper  20  feet  which  are  pebbly.  Tlie  top  is  not  clearly 
defined,  but  appears  to  be  indicated  by  the  pebbly  beds.  The  Simsbury  terrace  ia 
an  elevated  plain,  directly  west  of  the  railroad.    There  \&  an  exXA^^vs^  ^^ytx  \i2c)^'^ 
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DUtoooe  south  Height  above  Heigbt  abon 

of  tba  Divide.  flifod-leTeL  mean  seg-Iuvgl, 

Tarifville Si  milea.  115  feet.  275  f«L 

Simsbury la        "  110     "  270    " 

Farminglon  Station -22        "  80     "  254     " 

Piainville 28        "  49      "  234     " 

Southington 30^     "  75     "  223    " 

The  facta  show  that  the  flood  had  a  height  over  the  South- 
wick  divide  of  at  least  270  feet ;  that  this  level  wns  kejjt  up 
as  far  south  as  Tarifville  and  Simebury  by  the  inflow  of  the 
flooded  Farmington;  that  south  of  Simsbury  the  decline  In 
height  was  very  gradual ;  and  that  even  at  Piainville.  where  the 
flat  valley  spreads  to  a  great  width,  the  terraee  was  raade  to  a 
height  but  little  lower  than  the  plain  at  the  divide.  At  Tarif- 
ville, the  Fariningtoo  is  reached  and  here  the  waters  from 
Westfield  joined  those  of  that  river, 

The  high  level  at  Tarifville  and  Simsbury  is  very  remarkable, 
considering  the  open  cut  through  the  Divide  Range  by  which 
the  stream  now  enters  the  Connecticut  valley,  and  the  fact  that 
the  terrace-plain  east  of  the  range  is  full  50  feet  lower  tlian 
that  west.  But  the  cat  is  not  100  yards  wide :  and,  besides,  it 
may  have  been  filled  with  drift  from  the  glacier  (as  wns  the 
Niagara  channel),  and  the  removal  of  the  obstruction  have  not 
begun  until  the  Qood  had  reached  its  height  i 

Beaching  Piainville,  the  waters  left  the  present  Farniuigtoii' 
River  nrea,  to  i>nt,er  the  Qnirinihiiic:  for  there  was  notliin;/  ti> 

terrace  49  feet  high  continues  southward  as  the  terrace  of  (he 
Quinnipiac.  Therice  thev  went  down  the  Quinnipiac  Vallcvto 
New  Haven  Bay. 

Where  the  Quinnijiiac  River,  ten  miles  from  its  source,  below 
Southington,  commences  to  bend  out  of  the  valley,  part  of  the 
watera  joined  Mill  River — no  impediment  existinjf  tliere  in  hilk 
or  ridges ;  and  the  upper  terrace  of  the  Quinnipiac  comiuiiiiiE 
on  down  Mill  River. 

Thus  the  Hooded  Farmington,  swollen  still  farther  bv  waters 
from  the  Westfield  overflow,  occupied  the  whole  Farminglon 
Valley  from  the  Southwiek  divide  to  the  Sound  ;  and  the  fbtxl 
dis<;hai^cd  into  New  Ilaven  Bay  by  two  of  its  streams,  Quinni- 
piac and  Mill  Rivers. 

It  is  a  misfortune  to  the  State  of  Connecticut  that  the  Farm- 
ington River  did  not  take  advantage  of  the  op]-K>rtunity  lliuj 
afforded  to  diiz  a  channel  deep  enoii<rh  to  ensure  its  ponnniK'ni 
flow  to  New  H.iven :  since,  with  such  a  river,  the  buv  w.'til'l 
have  made  one  of  the  best  harbors  on  the  New  Enghuid  c^'a.-'- 
the  Granby  Slalion  nt  about  210  tect  above  mean  sea-level.  The  lerniee  mi'Sfiirfd 
at  Pteitivilie  i«  on  tli9  enst  side  of  the  Fanninuton  Vallev.  1  \  m.  from  the  railpaJ 
atfltion,  close  hy  tlie  QumnVac,  \  a^n'mie'iiiRiVii  Ui.  il,  P.  Root  Civil  Eofinw 
on  the  Canal  Railroad.  lot  Ve\gUW  a\oTi^  ftie  Tosi, 
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3.  Overflow  from  the  region  of  Northampton,  by  the  west  side  of 
\fount  Tom,  to  Westfleld^  to  join  the  flow  down  the  Farmington  Val- 
iy, — The  obstacle  here  was  the  divide  north  of  Westfield. 

The  upper  terrace  of  the  Northampton  region  is  one  of  the 
>est  defined  terrace- plains  of  the  Connecticut  valley.  It  is 
nly  two  miles  west  of  Northampton,  and  is  known  as  the 
lorence  plain,  part  of  it  being  tne  site  of  a  village  of  that 
ame.  Its  height  above  mean  sea-level,  according  to  the  sur- 
ej  for  supplying  the  city  with  water,  as  I  am  informed  by 
fr.  E.  C.  Davis,  Civil  Engineer,  is  260  to  265  feet.  The  terrace 
rhich  Prol  Hitchcock  gives  as  the  highest  in  northern  North- 
mpton  occurs  also  just  west  of  the  city,  though  with  the  sur- 
ice  rising  westward ;  its  height  he  gives  as  97  feet  above  low 
rater,  and  202  above  tide  level ;  and  it  is  therefore  60  feet 
elow  the  level  of  the  Florence  plain. 

The  Florence-plain  level,  260-265  feet,  is  evidently  a  north- 
ward continuation  of  the  upper  Springfield  level,  that  of  240- 
45  feet  There  is  hence  a  diflference  of  level  of  20  feet  in  a 
istance  of  16  miles.  But  if  the  land  were  depressed,  with 
ae  depression  increasing  northward  at  the  rate  of  a  foot  a 
lile,  the  pitch  would  have  been  slight  How  far  the  narrows 
etween  Holyoke  and  Tom  aflfected  the  height  of  flood -level 
bove  and  below,  I  have  not  investigated. 

From  the  height  of  the  upper  terrace-plain  at  Northampton, 
^e  know  that  the  flood-height  there  was  not  below  265  feet; 
od  probably  it  was  10  or  15  feet  above  this,  as  Hitchcock  men- 
ons  a  terrace  of  289  feet  near  Hadley.  What  then  was  the 
jvel  of  the  Westfield  divide  ? 

This  divide  at  its  lowest  part,  where  it  was  crossed  by  the 
'armington  canal,  has  a  height  of  but  241  feet  above  mean 
ja-level,  which  is  more  than  20  feet  below  the  terrace-level  at 
Forthampton.  We  have  good  evidence,  therefore,  that  the  over- 
ow  took  place,  and  that  the  stratified  drift  of  the  divide  owes 
)  it  its  deposition.  High  terraces  exist  along  the  sides  of  the 
alley  between  the  divide  and  Northampton. 

Passing  the  divide  the  waters  joined  those  of  the  flooded 
P'estfield  River ;  and  if  so,  they  became  part  of  the  overflow 
hich  descended  by  the  Farmington,  Quinnipiac  and  Mill 
iver  valleys  to  New  Haven  and  the  Sound. 

Conclusions. — (1.)  The  Connecticut  when  the  Glacial  flood 
as  at  its  height  had  a  depth  of  150  feet,  or  more,  all  the  way 
■om  Middletown  to  Turner's  Falls  at  Springfield — and  to  an  un- 
etermined  distance  beyond ;  and  from  Hartford  to  Turner^s 
alls  it  averaged  fifteen  miles  in  width.  It  was  a  great  stream, 
jd  by  numerous  headlong  torrents  from  either  side ;  and,  at 
le  same  time,  feeding  other  streams  from  its  surplus  waters, 
a  depth  and  extent  was  in  spite  of  great  \oaa^^oxsiO'<9^x&<^^% 
\to  other  valleys. 
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(2.)  The  violence  of  the  flood  in  the  Connecticut  valley  was 
confined  mostly  to  the  time  of  its  maximum  height  At  Hart- 
ford, Spriugfield,  Westfield,  and  elsewhere,  the  coarse  deposits 
have  been  found  to  be  those  of  the  upper  portion  of  the  ler- 
raoea;  not  of  the  upper  terrace  alone,  but  often  also  of  the 
lower,  and  because  the  low  may  be  of  flood-origin  as  well  as 
the  highest.  (This  volume,  p.  178.)  When  the  Connecticnl 
flixMi  at  Springfield  was  about  120  feet  above  modern  flood- 
level,  or  180  feet  above  mean  sea-level,  and  at  correa- 
ponding  height  northward  to  Northampton,  the  wiiters  were 
sluggish  ;  for  clay  beds,  which  could  be  formed  only  in  shiggish 
wnters.  are  common  through  the  region  up  to  this  level ;  and 
with  the  clays,  except  at  points  remote  from  the  river,  there  sre 
only  fine  sands — other  evidence  of  the  absence  of  all  violence 
of  movement.  For  the  next  20  feet  the  beds  at  Springfield 
continue  to  be  of  sand.  The  cause  of  such  an  almoet  lake-like 
condition  over  this  region,  when  the  waters  were  already  so 
high,  can  be  explained  only  by  assumptions,  and  for  the  preseut 
I  let  them  pass  unconsiclered.  Above  the  200-foot  level  at 
Springfield,  the  deposits  are  generally  coarse. 

(8.)  The  facte  show  that  the  flood  of  the  New  Haven  rivere 
did  not  cease  when  the  melting  glacier  had  disappeared  from 
their  valleys,  even  if  so  to  their  very  sources.  While  the  glacier 
WW  continuing  its  retreat  to  the  Massachaaetts  border,  the  ' 
Farminj'l.on  River  mav  have  been  pouring  its  floods  down  tlie 
Quiiiiiipiiir;  ;lii<I  ilnviii-'tl.oloii-ivltvar  ll.ronyli  M^.-.-.-Lr!iii.-rti- 
and  thf  States  iioitli.  both  the  Qiiinnipiac  jmd  Mill  Kjver? 
weix'  .s\voll<-n  with  \v;itei's  iVorn  the  overlinwin^f  Cuiii]eeli(.'ul. 

Sueh  conditions  h;ive  to  be  taken  into  consider;ition  in  opIit 
to  study  rij-htly  tlui  Qn!itern;try  geolojiy  of  the  coinitrv.  orot 
aiiv  (jliieial  hiiid.  The  reindeer  bones' in  the  elay  beds  of  tlie 
Qiuniiipi:iu  {this  vcdnnie,  i>.  3.'):^)  imlicaU'd.  by  their  ]w>,-itioii 
and  freeihun  IVotii  wear,  tlmt  reindeers  lived  in  "the  vallev  ailiT 
the  retreat  of  the  L'laeior  and  before  the  <;L\^-^\iA  flou.l  ha.i 
reached  its  hei'.dit:  and  we  m.iy  understand  from  the  ahov.' 
observations  how  and  why  this  was  pos.sible.  The  eondllii'ii^ 
of  all  the  rivers  of  tiie  ico-eovere'i  land  when  at  fln^ni  heiiibt, 
their  depths,  widtlis  and  overflows,  must  be  worked  out  and 
map])ed,  before  the  events  of  the  Fluvial  or  Champlain  perJi>l 
in   the    Karth's  history  ean  he  fully  understood  or  apinvciat&l. 

rMTection  pT  p'lt/e  427.— The  narrows  below  >IiiMk'tiuvn  art 
651)  feet  wide 'at  low  water  and  &00  .tt  extreme  hijrh,  aeenrdiiii:  to 
Gen  Kllis  (Uep.  \J.  S.  Hn^nneer  Dept.  for  18.59),  who  thus  es]ihim 
the  height  of  the  modern  tioods  abovi', 

Iks  aoaeanx  o:i  Ihi  ojifira/  properties  of  thf  Fdd'j'iirs.  p.  -IHO.— Tlie  foll-.mof 
errors  occur  in  this  ntlicte,  luWtiea'i  s\\410hQni  toot  of  page.  19°  27' for  Is 
27',  and  in  the  bottom  line,  "1°  \1'  tot  &°  VI'. 

Watson's  DeacriptivtGtamt1r\i.--^^'iy''>-f^-Da<-''^°^'^^ 
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noticed,  ii,  72. 

Barrande,  J.,  notice  of  works  of,  and  on 
origin  of  Paleozoic  species,  iv,  180,  504. 

Barthiiemy^  dialysis  of  gases,  vi,  455. 
vibrations  of  liquid  surfaces,  vii,  589. 

Bary,  A.   de,   Keimungsgeschichte   der 
Charen,  noticed,  x,  311. 

Baryta,  vii,  181. 

Basarow,  fluoxyboric  acid,  viii,  309. 

Bakhdder,  J.  iH,  tide  guage  for  cold 
climates,  ii,  67. 

Battery,determining  resistance  of, iTod^es, 
V,  375. 
new  thermo-,  iii,  465. 

Baudrimont,  decomposition  of  potassium 
chlorate,  iii,  370. 

Bavmatark,  new  constituent  of  urine,  vi, 
455. 

Beach  on  the  Isle  of  Portland,  Eng.,  x,390. 

Becker,  G.  P.,  notes  on  a  new  feature  in 
the  "  Ck)m8tock  Lode,"  x,  459. 

Becquerel,  obituary,  i,  392,  479. 

Becquerd,  light  emitted  by  phosphores- 
cent compounds  of  uranium,  iv,  486. 
continuing  rays  of,  vii,  508. 

Begbie,  M.  G.,  valley  terraces  of  British 
Columbia,  ii,  142. 

Behr  and  Van  Dorp,  anthracene,  vii,  510. 

Behrend,  convenient  method  of  preparing 
sulphuryl  chloride,  x,  471. 

Belcher,  G.  R.,  maps  of  geyser  basins, 
noticed,  viii,  146. 

Bel,  Le,  preparation  of  active  amyl  alco- 
hol, viii,  383. 

BeU,  C.  J.,  distribution  of  electrical  dis- 
charges from  circular  disks,  ix,  458. 

Bellucci,  woi\l,  0TiOT«iM^"WiV;s\;^'l^^'^^'^. 
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Belt,  T.,  on  gtudnl  phonomana  in  Nicara-   Billings,  E,  re}oinder  to 
pia,  noticed,  vil,  591.  i      399. 

climate  of  Glaoiul  period,  noticed,  |         Meek  on  crinolda.  t 
ii,.^13,  Binocukr   vision,   £c  (hntt,  ii,  I,  311,1 

Btooid,  rata  of  ^owth  of  corals  at  Tulu-       417. 

tl  T.  J4.  'Birda,  fossLl,  Sivxirrfj,  ly,  138;  . 

Bnder,  velocity  of  sound  in  gases  aa  ■  i     iii,  06,  MW.  W,  266,  iii,  v.  1*.  lei  1 

means  of  determining  tlieir  molMmlaLT '     3^9,  vi,  2aS,  x,  403. 

weigbls,  vi,  jSO,  I  Birl,  change  of  lunar  objects,  ir,  iK, 

gsaes  from  applex,  ix,  306.  '  Blakt,  J.,  diatoms  in  hot  sjiriuga,  it,  Iti. 

Bennrit,  A.  W..  movementa  of  the  ^atids  j         tbe  Great  Bas.n.  vi,  59. 

of  Droaera,  vu  46T.  |         i»)morp1iistti.  molecular  wefghL  sikI 

Flora  HraailiflnsUi,  ix,  66.  phyaiolopaU  nrtioQ.  rii,  193,  530, 

Beiufit.  etectrical  reaistnnce,  ix,  143.         |         tracliTte    and  dolerite   in  Nendk 


BrnOnam,  revision  of  Cassia,  not,  iii,  378. 

address  to  Linnran  Sodelj,  vi,  311.  j         aickeliferoua     sand     from    Vnsti 
(Qrmnospormy    and    gonealog7,   vi.  1      River,  vii,  2:tli. 
243.  I  Blake,  J.  11..  diffmction  grMinj*,  viii.  31 

progress  and  preient  etnte  of  sya-   Blate.   W.  P.,  geologv  of  Utidi,  il,  311. 
t«QutiD  botany,  ii,  S8M,  316.  n-ood  tin  in  Georgia,  vlii.  393. 

on  MimoseSi  noticed,  ii,  471,  |  Bland,  T.,  phTsioti  gcogmphj  and  tK- 

and  (duller,  Flora  .^ustraliensis,  no- 
ticed, vii,  6fi, 
Benxol,  inferior  homoloi^ie  of,  v,  65. 

first  products  of  distillation,  viii,  383. 
Bermudas,  snitlysia  of  soils  of.  Ltfmy, 


restrinl  motlusca  of  BahamBS.  coIJCfi 

viii,  2,11, 
Blaaiils.  Storms,  noticed,  1 
Bleaching  powder,  calciuiu 

bom,  1,  2ie. 
action  of  diliil«  mineral  acids  on,  i. 


flehei  from,  Orwrfe,  viii,  1S3. 

geology  of,  Janet,  Iv,  114,  Blockmanii,  acetylene,  viii,  56. 

Arttelaf,  aolubls  forms  of  sulphur,  j,  129.  I  Blodget.  L.,  AmeHoan  liel«orolagT,  J»    1 

^       methylalion  of  the  phsayl  group  in  1     tioed,  viii,  399,  J 

^«lilin,  ii,  3U  Blood,  iron  in,  iv,  T8.  J 

synthoaia  of  propioiuc  acid,  vi,  83,  I  Blowpipe  analysis,  Plattner's.  noCirvd.  H.  1 

451'.  ni, 

prefKiroti-iiiof  ui!rii?,«!(le,  rii,  41ii,    Bloum.   I'.    L.,    I'hciiii^trv,    ut.uwii.  iv. 
ammonium  nitrate,  vii,  417.  1      49(S,  vi.  461. 

glacial  formic  acid,  ix,  2i:i.  I  Bihouliff.  ft,  dissipation  of  elcotrici.v 

carlx>nylc^  ix,  464,  I      in  ^ws,  vii.   IIS. 

Berthnud,  elepli^tnt  or  mastodon  tusk  in  I  Boi'ck,  A.,  Cnistncoa   Amphipiida.  ao- 

Colorado.  iii.  302,  37,1.  |      ticed,  iii,  80. 

Bai(««,  G.,  leuoin.  in  vetcli,  viii,  135.      1  B)^<iiyfu-s  E.  It.,  oti  iron  ores  oonlainiDg 
Betaine  of  the    piioai>horus  series,  iii,  ,      phosphoric  acid,  viii,  3:i4. 

143.  I  Boiler  incrust.it ion,  A'l-^ig.  v.  Sr-fl. 

Bezold.  W.  V,,  on  periodicity  i>f  thunder-   Boilin|i  point,    intiiieni-e  of  poHitioa  ni 

Htorma,  noticed,  'w,  4()S.  I      the  osyffcn  atoms  upon,  vii,  .'>S8. 

Biart's  .\dvoutures  of  a  Young  Natural- '  Bnlides,  in  middle  Kentucky,  .^milh^  i, 

ist,  noticed,  i,  152,  )     !o:t. 

Biidnrmann  and  Oji/miihiim.  l)romide  of   Boltzmam,.  M.  L..  dielectricity  of  insuU- 

terpene,  v,  132,  1      tors,  viii.  210. 

BigebnB,  F.  ff.,  method  of  measuring  in- 1         dielectric  '■apacity  of  p.FCs,  i,  !!9? 
duced  currents,  v,  3T4.  '  Rmil"iiifim.  pure  dextrin  froni  maK  ii, 

Sillings,  E.  Trinierella  neuminata,  i.  47 1 .  |      302. 

fossils  in  the  Winooski  marble  jit    I!ond,  W.  l'..  oliser^-.ition  of  sotnrspot, 
Swanton,  Vt.,  iii,  14.-).  I      noticed,  iv,  242. 

of  the  so-called  Huronian  of  Now- 1  Boricky.   E„  work  on  ha,salts,  etc.  Bo- 
foundland,  iii,  223.  ■     ticod,  vii,  h\i.  .119. 

question  of  priority,  iii,  270,  on  plionoiyies,  noticed,  viii,  :i04 

new  Paleozoic  fossils,  iii,  :t52,  viii.  I  Boriict  E.,  on  wmpo^ilion  of   LicliMir'. 
319.  noticed,  vi,  3.''H. 

Taconic  ooiitroversy,  iii,  466.  '  Boron,  specilii^  heat  of.  vii.  fiOfi.  ii.  Ill'-- 

foi!Hils  in  the  V'/Aian  Uuiestone  of  iBiirtzell,   X..  on   gBologi<«l  charts,  ai'- 
West  RotUnd,  iv,  133,  ^     ■i:\i»i,t™,^%4,. 
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Boston,  climate  of,  Paine^  iii,  396. 

Soc.  Nat.  Hist.,  memoirs,  noticed, 
iv,  242. 

Museum  of,  x,  320. 
Walker  prize,  vii,  76. 
Botanist  to  the  ]>9partment  of  Ag^cul- 
ture,  dismissal  of,  iii.  315. 

BOTAmCAL  WORKS  NOTICED— 

Agardhf  J,    G.,   botanical    work,    v, 

144. 
Askencuy,  E.^  method  of  obsenring  rate 

of  growth  in  plants,  vi,  231. 
Austin^  Musci  Appalachiani,  iv,  76. 

Hepaticae,  vii,  163. 
Baillorij  H.^  llistoire  des  Plantes,  ii, 

461,  iii,  307,  v,  145. 
orig^  and  characters  of  officinal 

rhubarb,  v,  141. 
Baker^   J.  (?.,  Synopsis  of  all  kno¥m 

lilies,  i,  475. 

Tnlipeee,  viii,  320. 

elementery  lessons  in    botanical 

geography,  x,  484. 
Bary,  A.  de,  Keimungsgeechichte  der 

Charen,  x,  311. 
Beniham.  revision  of  cassia,  iii,  376. 

Mimosete,  ix,  471. 
and  Hooker^   Genera  Plantarum, 

V,  480. 

and  MuUer^  Flora  Australiensis,  i, 

223,  vii,  66. 
Boissier's  Flora  Orientalis,  v,  142. 
Bomet,  Kj  composition  of  Lichens,  vi, 

388. 
Botanical    Society,    publications,   no- 
ticed, ix,  67. 
Braun's  revision  of  Marsiliese,  ete.,  i, 

223,  V,  145. 
Bretschneider's  Chinese    Botany,    ii, 

221. 
Buchenatij  /!,  Juncaceen  vom  Cap,  x, 

395. 
Brum^  occurrence  of  starch  in  sieve- 
cells,  vi,  231. 
normal  formation  of  fatty  sub- 

stences  in  chlorophyll,  vi,  390. 
Chatin^  Organogeny  of  andrcecium,  ix, 

154. 
Clarky  observations  on  phenomena  of 

plant  life,  x,  236. 
Clarke,  C.  B,  Commelynacece  et  Cys- 

tandracese  Bengalenses,  x,  154. 
Oooke^    U.    (7.,   Handbook  of  British 

Fungi,  iii,  474. 
Fungi,  their  nature  and  uses,  x,  62. 
CVeptn,  /*.,  Monographiffi  Rosarum,  vi, 

150. 
CfwrHas^  A.  J7.,  Catalogue  of  Plants,  vi, 

230. 
Deoodan/B,  Monograph  of  Pyrus,  iv,  489. 

Memoire  but  Pomao^es,  x,  481. 
DeOtodoUe'B  Prodromua,  tu,  66. 


Botanical  wobkb  kotxokd— 
Ddpino,  Fertilization  of  Coniferse,  iii, 

379. 
Dyer,  Thallophytes,  classification  and 

sexual  reproduction  ot  x,  394. 
Eaion^  new  ferns  from  Mexico,  vii,  64. 
Emerson,  G.  B.,  forest  trees  and  shrubs 

of  Massachusetts,  x,  393. 
Engdmcmn  on  Yucca,  vi,  468. 
Feathermaih  report  of  botanical  survey 

of  Louisiana,  ii,  374. 
Filicum,  synopsis,  noticed,  ix,  473. 
Flora  Brasiliensis,  i,  475,  ii,  460,  iv, 

151,  421,  vi,  75,  vii,  66,  x,  237. 
furies,  Kj  work  on  Fungi,  ix,  154. 
Garden,  The,  iii,  476. 
Georum,  Prodromus  Monographic,  iii, 

306. 
Grayj  A.j  how  plants  behave,  iv,  77. 
Hydrophyllacese,  ix,  474. 
botanical  contributions,  see  Grat. 
GreviUea,  iv,  420. 

Griaehach,  Plantee  LorenziansB,  ix,  474. 
Heer,  0.,  Arctic  Flora,  iii,  64,  vii,  597, 

ix,  401. 
ffeim,  U,  Bf  Batrachiiun  section  of 

Ranunculus,  i,  475. 
jBtem,  W.  P.,  Monograph  of  Ebenacete, 

vi,  76. 
Hooker's  Icones  Plantarum,  iii,  58,  v, 

143,  480. 
Flora  of  India,  iv,  420,  vii,  442,  ix, 

473. 
and  Bakery  Synopsis  Filicum,  ix, 

473. 
Le  MaotU  and  Decaiane,  botenical 

work,  vi,  147. 
Journal  of  Botany,  iii,  474,  v,  143. 
Koerher  on  Lichens,  x,  65. 
Lawson,  G.,  Ranunculacea;  of  Canada, 

i,  148. 
Lesquereux,  Botanical  Report,  iv,  494. 
Linnean  Society  Journal,  ii,  .'^06,  v,  143. 
Lubbock,  J.,  Flowers  in  relation  to  In- 
sects, ix,  324. 
Mann,  Catalogue  of  Plants,  iii,  381. 
Masters,  Botany  for  Beginners,  iv,  75. 
Maximowicz,    C.   /.,   Synopsis   Lespe- 

dezae,  vii,  153. 

Diagnoses    Plantarum    Japonias, 

viii,  70. 
Micheli,  researches  in  vegetable  phys- 
iology, iv,  72. 

Onagracese,  x,  237. 
Miers,  Contributions  to  Botany,  iii,  147. 
MiiUer  on  Cyathium  of  Euphorbia,  iii, 

380. 
Oliver's  Flora  of  Tropical  Africa,  iii,  64. 
Peck,  a  H.,  Botany  of  N.  Y.,  iii,  473. 
Pollock,  A.,  Botanical  Index  to  medi- 
cal plants,  vi,  230. 
Prior's  Names  of  Britiiah  Plants,  i,  476. 
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vil,  620. 
BadikaffT,  ifonogTBphie  der  Sapinds-  | 

oeen-Uuttiinf;  SorjitaU,  i,  3 1 1.  i 

Rand,  EL  S.,  Rliododeodron.  etc,  i,  4T6. 
iUgtl,  E..  Galirarnia  pliuita,  ri,  77.        | 
on  Vitia,  vii,  162.  I 

Rubinma,  Oheck-tUt  ot  Ferna,  tI,  15, 
RoMiaeh  cm  Typha,  ii,  31i. 
Siwhs'  Lehrbut*,  t,  397.  | 

Saehi,  J.,  botanical  work,  ix,  69. 

bntuiical  leit-book,  i,  Hi,  ( 

Seimti,  ProdfomuB  Monogtaphite  Geo- 1 

rum,  iii,  30e.  I 

Saitt.  J.,  Tre^-feraa.  u.  85. 
Sleiaart  and  BratuUi,   tanM  &on  of 

India,  I.  a.'ie. 
Sullivant.  looTim  Uuaoonim,  ti,  323. 
Suringar,  botanical  work,  rii.  66. 
TViono,  J;  Lob  U^UaUmuaws.  t,  HI 
HuJcrrman,  K,  (Jencra  LIchsnum,  Iv, 

410. 

aod  Frait,  catalogue  of  plants  about 

Amherst  Collei^,  i,  310. 
Waitm.  S.,  Botany  ol  the  *Oth  PanU. 

lol,  iil.  $2,  148. 

Chmopodfaoeffi,  TiL  G». 
botanieal  works,  U,  474. 

Welwitsah's  Sartum  AiwolonM,  iii,  58. 
WilkM'  EspliwitigBxpaditign,  nottctd. 

ffEHfa,  Oatalopie  of  Plimtn.  viiF,  Tl. 
IP"../,  //   C.    "Mil;  P»  frp.Hli-Wiil.Tr 


Abiwrption  of   water   by  lenvea,  iii, 

471!. 
Arro|rena,    componition  of  wood  o(, 

J/oicrg.  vii,  5fi5. 
iEstiTatinn  and  <l^  terminology,  Gray, 

I,  3:19. 
in  AHlmiiiB,  i,  63. 
Arnelanfliier,  x,  483. 
A  m^tprdam,  I.,  ii.  in 4. 
AiiBloniy,  forapiimtive,  of  the  Cjcadn- 

ceiu,  Uonlfone,  nod   (>eDla(.>(MC.   iii, 

G<i. 
ol'  tliB  (towers  and  friiil  of  mistle- 

Aiiti'iTs  fif  famiiSBia,  Li.  .lOH. 
Aninilii  Di)n;n  in  V'irginiii.  vii,  115. 

llwulia,  i-lij,Hi,f.  of  chiorophjll  under 


Curei,  perigTniiiin.ind  Betain,  viM 
Carlioiiic  ai'id  dt'composod  by  (olinge, 

D,h-'-rmn.  ii,  464. 
Oaniivorous  baliits  of  ^nUiVvo,  '3Aa. 


Caaaia,    Beatham's    RcTision  ot 

376. 
Catalogue  of  Plants  af  U.  8.,  iii,  ii 
Caitlerpa  group,  new  goDui  of.  t.  lU 
ChariE,  calcarMius-encnuned.  >,  7£. 
Chlorodiclyon,  v.  144. 
CLIoropliyll.  formation  of  fM^  a 


in,  V,  7£. 
corboniferoua,  Dautan,  i,  & 
CrosB-fertiliiatioo  of  Scropliulari»» 

dora,  ii,  I6U. 
Crfptngamia,  tower,   ii»tic«  of  1 

lation  of  Oereted's  Syiitani.  Ti,  ]3t. 
CycloBig,  USB  of.  Tiii,  4(J9, 
Dlapensisces,  ii,  62. 
tKatoma  in  hot  aprio^  it,  1(8. 

notive  power  ot.  it.  1(6. 
Diompo,  Ti.  ISO. 

t'lwtrical  phenomccm  of.  li  M*, 

Tli,  14.x 
Dodecelheon  Meadia,   germinatiaa.  ii 

16. 
Drusera.  as  a  By-catoher,  ji.  4fiS. 

morements  of  gUndt  in.  ii,  481. 
Kryngiuni.  vii,  443. 
Erysiphei  of  the  U.  8.,  it,  lul. 
If thvl  alcohol  in  planU. «,  SOi. 
Enphorbia,  tafloiMOHM*  In,  Hi,  UL 
pBPnn.  pHrthenoKenficia  in,  rii.  *'" 

Floiir^dL.  pl.ino  Torre,  i.  -17:.' 

Florida  plains,  ii.  67. 

Flowers  iu  relation  to  in^ecte,  ii.  m 

Form.  Dtp.,  of  eeeda.  ii.  6:1. 

Fossil  Flora  of  Groat  Britain,  iii,  JIl 

Gelscmium  has   diinorpboiia  Hoxnn, 

Gray.  v.  480. 
Oenoinatioo.  Tieghem  on.  vi.  ;iSO. 
Grasses.  fertilimlinD  of,  v,  HM. 

Tieghera  on  cotyledou  ot.  *,  389, 
Growth,  rate  of.  [uethod  of  ohserriag, 

vi,  ^:!1. 
GTmnosiiermTandttenealogY.  BrnffuK 

vi,  243, 
Habitat  of  parasitic  plant,    i-iiimp  11- 

Hamaiiielis.  discharge  of  letds  of,  t, 

144, 
lloroalor'occiia  lacuatris.  x,  309. 
llerliarinm  for  sale,  ii.  46.'i. 
of  I)r,  I'lirtia,  ir.  422. 
llvpowitvledooary  jrernm.it  joti.  iL  63. 
nvsanihua  gratioloidcs  iu  Frauce,  rii, 

LeaiOB.  cmissii-e  jioiver  of.  x.  !20. 

Liuliens.  imposition  of,  vi.  ',)>''. 
and  tlieir  gnnidia,  vii.  44.V 
%<Ac««u^tiar'B  theorj'  of.  i,  Si- 
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em  hypothesis  of  derivatioii  of 
cies,  i,  147. 

an  Society,  address,  vi,  241. 
D,  infeliz,  v,  390. 
ix,  154. 

ft  from  a  linden,  iii,  238. 
Ua  and  Pilularia,  Braun  on,  v, 

■ 

fl  of  eastern  N.  America,  i,  307. 

yhrfdation  in,  affecting  the  spo- 

B;inm,  yi,  390. 

C  influence  of  temperatore  on 

elopmentof,  vi,  231. 

Aion  of   ooats   of   ovules   and 

Is,  V,  479. 

)d,  ^les  in  Oupulifersd,  etc.,  i, 

■ 

n,  plants  of,  ill,  150. 

stigma  Ganbyi,  yii,  442. 

dnogenesis  in  ferns,  vii,  440. 

«  Brava,  vi,  315. 

3logical  groups,  viii,  147. 

(  killed  by  frost,  ii,  221. 

^  small  bodies  in  fovilla  of,  v,  390. 

lia,  z,  483. 

Bss  and  present  state  of  syste- 

ic,  Benthamj  Gray^  ix,  288.  346. 

lacesB,  structure  of  pistil  in,  iii,  59. 

,  Farlow  on  asexual  growth  from 

ihallus  of,  viii,  321. 

iculaceffi  of  Canada,  i,  148. 

iculus,   Batrachlum  section  of, 

rs. 

idendrffi  Asise  Orientalis,  i,  222. 
irb,  officinal,  origin  and  charac- 
of,  BaiUon,  v,  141. 
Or^pin's  monograph,  vi,  150. 

attar  of,  ix,  324. 

deiidosus.  vi,  389. 
Iffius,  American  origin  of,  v,  479. 
do  on  certain  small  bodies  in 
fovilla  of  pollen,  v,  390. 
su»8B,  anat.  of  flower  in,  iii,  60. 
ressure  of,  Cflark^  vii,  522. 
enia  variolaris,  vii,  600. 
r-catchingin,  vi,  149, 467,vii,  440. 
9rs^  Refugium  Botanicum,  iii,  150. 
pitys  verticillata,  i,  30G. 
igs,  growth  in,  Draper,  iv,  392. 
a,  its  history,  Gray,  iv,  282. 
Qum  &"<  a  peat-maker,  vi,  383. 
alcea  acerifolia,  vii,  239. 
thes  Romanzoviana,  vi,  389. 
,  formation  of,  x,  392. 

sieve-cells,  vi,  231. 
rature,  different  effects  on  plants 
ifferent  latitudes,  z,  237. 
I  plant,  new,  v,  480. 
influence  of  climate  and  topo- 
hy  on,  viii,  71. 


Botany — 
Trichomanes  radicans  in  Ken.,  vii,  65. 
Varieties,  do  they  wear  out  ?   Oray, 

ix,  109. 
Vegetation,  changes  produced  in  by 

sheep-g^razing,  viii,  69. 
Villars,  vii,  443. 

Willow,  weeping,  origin  of,  v,  75. 
Witch-hazel,  disdiarge  of  seeds  of,  v, 

144. 
Woodsia  Ilvensis,  why  so  named,  vii, 

442. 
Yucca,  Engelmann  on,  vi,  468. 

gloriosa,  vii,  65. 
Zizania  aquatica  not  tuberiferous,  v,75. 

for  paper  material,  viii,  321. 
See  further  under  Geology. 
Bottont,  relation  between  atomic  weight, 
specific  gravity  and  hardness  of  me- 
tallic elements,  vi,  457. 
criticisms  on,  Leti,  vii,  378. 
BauchardcU,  transformation  of    glauoo- 
sides,  Ui,  301. 

new  organic  base  from  dulcite,  iv, 
313 
Bourgoin,  water  not  an  electrolyte,  iv, 

310. 
BousaingattUy  water  unfrozen  at  —  18** 
0.,  ii,  304. 
manna  fh>m  a  linden,  iii,  238. 
iron  in  the  blood,  iv,  78. 
Bouty,  magnetism,  ix,  396. 
Bowlder,  near  Batavia,  N.  Y.,  x,  479. 
Bows,  prismatic,  on  Lake  Geneva,  iv,  79. 
Brachiopoda,  Morse,  i,  136. 
Brackdmach,  nitro-compounds    of    allyl 

series,  viii,  62. 
Bradley,  F.  K,  new  land  snails  f^om  the 
Coal-measures,  iv,  87. 
Quebec  formation  in  Idaho,  iv,  133. 
Quebec  and  Carboniferous  rodcs  in 
the  Teton  range,  iv,  230. 

notice  of  some  of  the  works  of  J. 
Barrande,  iv,  180. 

geological  survey  of  the  Territories, 
Snake  River,  vi,  194. 
Anomphalus  Meekii,  vii,  151. 
Unakyte,  an  epidotic  rock,  vii,  519. 
recent  earthquakes  in  North  Caro- 
lina, viii,  79. 

metamorphic  Silurian  rocks  in  North 
Carolina,  viii,  390. 

Silurian  age  of  Southern  Appala- 
chians, ix,  279,  370. 
Brain,  functions  in,  FerrieTj  vii,  240. 
Brazil,  G^logy  of,  Hartt  and  Rathbun, 
vii,  607. 

Hartt  and  Derby,  viii,  144. 
flora  of,  i,  475,  ii,  460,  iv,  151,  421, 
vi,  75,  ix,  66,  x,  237. 
Brazilein,  x,  379. 
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Bmzilia  and  resorola,  Tii,  54.  I 

Bniiieaba!igh,  E.  S.,  mberala  at  Tillj 
/.rater  Iron  Mines,  N,  Y..  vi,  201. 

Bretiitr,  iTnthenis  of  >  deitro-rotarj  ma- 
lic add,  X.  393. 

Brenhen,  iodinu  Dhloride.  z,  52. 

BroUcltoeider'fl  Chinese  Botuif,  ii,  231. 

Brewer.  W.  B.,  WaJker'*  sUtiHtica]  Atlas  , 
of  U.S.,  1,8.1.  164.  I 

hail  in  sprajrof  Yofem lie  fall,  i.  1G1.  ' 
Brigham,  W.  T.,  Eirtliquakea  of  N.  Eng- 
land, noticed,  i,  304. 
Brloai.  Q.,  occurrenoe  of  starch  in  sieve- 
oeUs,  noticed,  vi,  331, 

normal    formation    of    fattj   gab- 
Btaocea  In  chlorophyll,  noticed,  vi,  390. 
British  Arctic  eiplorsllon,  x,  76. 

Pl]U)tE,  popular  nami^s  of,  i,  4Tfi. 
Broadhtad,  (J.  C,  coal-meuure  fuiwids, 
ii,  31 S. 
pickeringite  from  MisBouri,  vii.  620. 
geol.  rrp.,  noticed,  vil,  237.  is,  US. 
>jle«iaa  boriDiK  at  St.  Louis,  ii,  fll. 
height  of  St.  Louis  directrix,  z,  7B. 
meleorio  iron  in  Miasoun.  i,  401. 
Breeiksb!/,  J,,  periodicitj'  of  raitifcUl  in 
IT.  S.  in  relation  to  solar  spots,  vlil,  4?9. 
Bnniif,  »iithei>ia  of  mothyl  aldehjrde,  ii, 

139./ 
BrotmSoriit  in  eomsienHalbreisiDeiMlS- 
Anidi,  T.  JS,  Lovw  aiurlan  Kwfas  tn 
9t.  Lftirrenre  Co.,  N,  T  ,  it,  23, 


Aiipeiidi^    to    Dan.i's   Mineralogy, 
□otictjd,  lii.  '^15. 
anKleHite  from  Arb.ona,  t,  421, 
note  on  J.  L.  Smith's  Memoirs,  viii. 

DDtBrminati™  Minerniogy,  ii.  153, 
RryoiioB.  murine,  Clapnri>do  on,  i.  3X7. 
Budiivn'fl  meteorolojfv,  noticed,  ii,  314. 

climnte  of  Scotlnnrt,  in,  -IQ'' 


Baff,  heat  of  ezpansioa  of  aolids.  it,  18L 

Buffalo  3oc,  Kat  Sd.,  Bnlletia.  Dotuad, 

vi,  238.  viii,  146, 
Sutuen,  B.,  ealorinietrie  invcetigMiau 

i,  172,  2TT,  34S. 
Biiraham,S.  IK,  ne«-doublestar.if,lll 
duplicity  of  the  prindpal  stai 


10B7.  i 


,  3(13. 


re-disooTery  of  double  alar,  H  1. 41. 
ii,  46T. 
BaTjihattk,  IC  A.,  magaetinn  in  uilirog 
icersat  of  curT«>nt,  viii,  303. 


Oassiuni.  Bntimnn 


s  chlonde  aa  a  IW 


and  nibidlum,  reaction  of.  \x,  3<H 
OailMet,  absorption  of  water  by  (ear 
iii,  4T2. 

Bolreot  pow«'  of  liquid  carbon  iii 


.  142. 


influeoeeof  pressure  on  combuMiM 
[,  ;t95. 
Calculating  machine,  new,  OualTiii,!)! 
Oalfomia,  Aisdemy  of  S'.-ience,  t,  "* 
proceedings  of.  tii,  319. 
ancient  glaciers  of  Sierra  NeTii^ 
Lt  GoiUe,  I,  126. 
Buriferoua  gravel  depotiiiB,  yii,  371 
diamonds  in,  t,  3S4,  ti,  Va. 
GeoL  Sumj  uid    R^Mtna,  i,  H 
300,  lU,  141,  Ix,  IGI. 

Blephantand  Mnslodon  in.  rSi,  1U, 


ei"<- 


f  Pad  til 


KInmatli  River  mines,  vi.  5fi, 
meteoric  Iron,  iii.  438,  vi,  18. 
minerals  from,  Gold^miOi.  vii,  11 
Mount  Whitney,  vi.  3(I8.  397. 
Volley  Borthqiialte,  iv,  3 


oraithologv  of.  n 
rainfall  nl 
Siprra  Sevsda  n 


n  Francisco,  iii,  2J4, 
lin  sculpQui 
i,  615, 


ObtierFiilory  in,  ' 

sulitermiiean  flshes.  vii.  74 

Tertiary  forest,  Jftr*A.  1,  ;'66. 

Gslorimetric    investigations,   Bimif%  i, 

172,  217.318, 
Cn/irrt,  F.  a.  endurance  of  heat  by  in- 

fuBoriii.  ii.  2111, 
Cflmphor.  ciiaaiiti 
Cnrapliiirji'  nivd.  ] 
C:iTi-i.i.     .1  -.-i   iij.    :.r    T.  Lke    VriaB^^f^ 

!■■■■  .      -1    :,-ivi-once,i.5M. 
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Marine  Ghamplain  north  of  Lake 
Soperior,  Tiii,  143. 

minerals  and  geology  of  Central, 
notieed,  ii,  390. 

plants  of,  Curtiaa,  i,  148.  vi,  230. 
Post-pliocene  of,  noticed,  vi,  226. 
salt  deposits,  Ontario,  y,  362. 
!anadian  research  in  1874,  ix,  236. 
3wMttaent),  theoretic  teaching  of  chemis- 
try, V,  296. 
Sape  Breton  L,  cockroaches  from  Car- 
boniferous, viii,  143. 
2ape  of  Good  Hope,  Juncacese  of,  Buche- 

nau,  noticed,  x,  395. 
h^Mllary  attraction,  iii,  217. 

tubes,     flow    of    saline    solutions 
through,  yiii,  211. 
larbon  dioxide,  solvent  power  of  liquid, 
vi,  142. 

direct  oxidation  of,  to  mellitic  acid. 
iii,  55. 

oxides  of,  in  meteorite,  x,  45. 
specific  heat  of,  iv,  228,  ix,  466. 
Jarbooic  acid,  compressibility  of,  x,  380. 
in   inside  and  outside  air,  i,  391, 
476,  Tii,  139. 
Sarbonylea,  ix,  464. 
Cardiff  Qiant,  ii  73. 

Oanuy,  E.  L.^  effect  of  longitudinal  vi- 
brations   upon    electro-mogpiets,  viii, 
203. 
Tarpefder,  W.  B.^  researches  in  waters  of 
Atlantic,  eta,  ii,  208. 

Dardanelles  and  Bosphorus  under- 
current, V,  240. 

on  the  microscope,  noticed,  ix,  238. 
Varr,  K  S.^  mountain  sculpture  in  the 
Sierra  Nevada,  and  glacial  erosion,  vii, 
515. 
Oatrter^  E.  •/'.,  animals  of  the  Spongiadse, 
ii,  70,  153,  viii,  476. 
on  Eozoon,  vii,  437. 
Jaatracmt,  F.,  diatoms  in  Carboniferous, 

ix,  222. 
/at  anatomy  of,  Williams,  not,  x.  397. 
/athetometer,  new,  Grunmo^  vii,  23. 
)aaca8U8,  climatology  of,  iv,  79. 
/ava  bone,  in  Bavaria,  iv,  69. 

at  Port  Kennedy,  Pa.,  i,  236,  384, 
ii,  149. 

in  Berks  Co.,  Pa.,  vii,  77. 
^ve-dwellings  in  Kentucky,  ix,  480. 
OaziUj  magnetic  equivalent  of  heat,  viii, 

ii,  149. 
}ave8,  vertebrate  remains  of ,  (7op6,  i,  385. 

463. 
}edriret,  ix,  392. 
/eratodud,  Gunther^  i,  387. 
}eria,  separation  from  zirconia  and  iron, 

iv,  230. 
Cetacean,  foetal,  Wilder^  x,  105. 


Challenger  Expedition,  v,  401.  vi,  78, 

'2?6,  ?S4,  394.  X,  315. 
Champion  and  Pellet^  relation  between 

vibration  and  detonation,  v,  297. 
Chapman,  Minerals  and  geology  of  Cen- 
tral Canada,  noticed,  ii,  390. 
Chapman,  Evolution  of  Life,  v,  322. 
Cheat,  A,   W.,  Oregon  borate  of  lime 
(Cryptomorphite  ?),  v,  287. 

Indian  mounds  and  relics  in  Oregon, 
vi,  26. 

Klamath  River  mines,  vi,  56. 
subterranean  fishes,  vii,  74. 
auriferous  gravel  deposits,  vii,  379. 
habits  of  wood-rat,  viii,  73. 
Chase^  P.  E.,  American  weather  notes, 
ii,  68. 
on  rainfalls,  ii,  69. 
relation  of  auroras  to    gravitating 
currents,  ii,  311. 

rainfall  at  San  Francisco,  iii,  234. 
new  method  of  estimating  the  sun's 
mass,  iii,  292. 

velocity    of   primitive    undulation, 
viii,  366. 
Chatard,  T.  M.j  new  analytical  methods, 

i,  416. 
Chatin,    Organogeny  of  androecium,  no- 
ticed, ix,  154. 
Chauiardy  action  of  magnets  on  Greissler 

tubes,  X,  56. 
Chauveau,  A.,  Anatomy,  noticed,  vii,  444. 
Chauvenet,  Wm.,  obituary,  i,  151,  233. 
Chemical  Problems,  Thorpe,  not.,  i,  300. 
sub-section,  Amcr.  Assoc.  Adv.  Sci., 
ix,  397. 
Chemistry,  Barker's,  noticed,  i,  76,  136. 
Boston  Journal  of,  noticed,  iii,  78. 
centennial  of,  vii,  606,  viii,  80,  239, 
ix,  158. 

How  to  Teach,  Franklin,  not,  x,  227 
theoretic  teaching  of,  v,  296. 
Valentin's,  noticed,  i,  299. 
Chicago  Academy  of  Sci.,  ii,  387,  iii,  158. 

report  of  Hoard  of  Health,  i,  ;i92. 
China,  fossil  mammals  of,  Owen,  i,  69. 
magnetic  observatory  in,  viii,  159. 
nummulitic  formation  Id,  i,  110. 
porcelain  rocks  of,  i,  179. 
Chittenden^  R.  //.,  pflycogen  and  glycocoll 
in  muscle  of  Pecten  irradians,  x,  26. 
equine  calculi,  x,  195. 
Chloral,  a  new,  i,  376. 

f(»rmation  of,  iv,  312. 
Chlordracvlic  acid,  redmition-product  of, 

X,  377.' 
Chlorine,  action  on  aldehyde,  i,  376. 
activity  of,  in  the  dark,  vi,  63. 
hydrate  of,  ix,  461. 
theory  of  continuous  process,  vi,  379. 
Chloroform,  new  reaction  for,  i,  214. 
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Otiolora  epidemini  in  U.  B„  1. 101. 
Ohromic  trlo^ido,  vi,  53. 
Cliromiiun  dioiido,  vii,  141. 

quanCJUtive   eBtinialioQ  of  luid  Be- 

paratlon  from  uraniurn.  OibbK,  v,  110. 

ChromoBphere,  new  tnetbod  ol  viewing, 

risible  'm  umoll  telescopes,  t,  JtS. 
Ohronogritpli,  a  printing,  Hough,  ii,  4^S. 
Chr7Be«nria,     the    dioiy    quinone     of 

cbryseaa.  i,  149. 
ChryMiphanic  adii,  s.  413. 
Cburt-h,  J.  A.,  Uetalluncical  Journey  in 

Europe,  noticed,  rii,  76. 
Cinoinoati  Jounia]  of  Science,  yiii,  *04. 
Soo.  of  Hat  tlist,  bequest  to,  I,  U:J9. 
uplift,  vi,  82,  84. 
Olaraond,  thermo-«teotric  battery,  Tli,  b9, 
ClaparSde  on  msrine  Bijoxou,  i,  3BT. 
Clark,  H.  J.,  lofnwria  flajrellats,  i,  113. 

the  Americiin  Spongilla,  ii.  436. 
Clark.  S.  F.,  new  hydroids,  x,  43. 
Clark.  W.  S.,  proBs'urp  of  wp,  vii,  523. 
Clarke,  CommelyusoeiE  ot  CTBtanitracen 

Bengalensca,  notioed,  i,  \!<i. 
Clarke,  f.  W..  Constante  of  Nature,  no- 
tlcod,  vil,  GU5. 
H        molecular  heat  of  similar  compoundB. 
K    Tfil,340. 

F         Qioleaular  volmn«  of  water  or  itjb- 
"      WliwtioD,  Tiii,  430. 

flbricft  W.  B.,  BdtbBN,  notiasd,  ▼,  asB. 
CUi'^ke.   W.   B..  ReciimPntQiT  fonnntiona 
nf  Si;w  .s,-,i,tii  Wi.ii-,  (,  :>:i. 

Clerc,  F.  Le.  nnd  D.  de   ii-^naie,  on  rale 

of  growtti  of  corn]  reef,  noticed,  v,  74. 
Gleve.  emmonia- platinum  basea,   i,  4r)9. 

iii,  215,5f,  auH.  I 

mid  flaei/baiil,  cnmhinatioiisof  yltri- ' 

lira ajiif  erbium,  r,  l.'c;. 
Cleve.  P.  T.,  genloRV  ofthe  northenstcro 

Wf.'^t  Indiala..  ooticod.  iv,  2;i4. 
Clevoland    AcHilemv,    Proceedings,   no- 1 

ti.«d,  ix.  410. 
Climnl*  ;ind    time   in   their   Oenlogical 

relutions  Crull,  not.,  x.  7K,  ■'•2'1.  {-in.     ' 
chani^  in  i^lliind.  is,  40S. 
Coal,  nntiimcile,  trade  of  I'enn.,  Sliea/n:  , 

composition  of,  &C.,  Schweitzer,  no- 
ticed. X,  235. 
spore  cane.'?  in,  Daiesint,  i.  2-'>S. 
Biilphurin.  W^nnliy.  I  216. 
tar,  products  of  distilliitiou  of,  i,  214. 
gnees  eneloaed  in,  x,  412. 
Coast  Survey,  deep  sea  dredging,  ii,  22H. 
t,  noticed,  vi,  7!i,  i,  16,  nppen- 


Cobalt.  Bnunoniacal  ooraptmsdi  at,  | 
aaa. 
roaeo-  and  luteo-,  new  said  at  B 

bexotomic  compoonds  of.  GUtt,  t 

lie.  Tiii,  189.  384.  X.  4TT, 
CoGchi,  I.,  geoL  work,  noticed,  vi,  tn. 
Coopolitlis,  i.  ,188.  ii,  384. 
CochineaL  coloring  matter  of,  iii.  I4L 
(^rulignone,  v,  298,  vii,  611.  it,  39t 
Gold  bands  of  dark  Hpectra,  x,  4T4. 
effecta  of  eipoBure  to,  Dnptr,  )^ 

44S. 
Collodion  films,  Gripon,  x,  ISO. 
Btabilitjor,  Hvffun-fnrd,  iv. 
Color,  influence  of,  npon  reductioo  ^ 

light.  Lea.  vii,  200. 
Coloring  matters,    Phlorein, 

and  Urazileiu,  i,  379. 
Colors,   Young's  discovory,   Mayer, 

251. 


Flora  of,  noticed,  rii,  620. 
Gardner's  map,  not.,  vii,  tOO,  t  i! 
Gold  Hill  mining  region,  viii,  », 
Ice  In  mines  of,    Wcurr.  viii,  4H. 
pitchblunds  and  CeUiirloin.gald  on 
in,  T,  388,  titi.  26. 
ScdLool  oj  Mima,  fiji,  833.  j 

OaSons  ol,  ix,  14.  •j 

eipedition,  iii,  39K 


■uloKif. 


■■■lilon 


!,  /',.) 


rDortL 


EnckeB,  ii,  380,  Foung,  iii,  S 
Tempol's,  vi,  153. 
Tuttle's,  ii,  .111. 
Ill,    1M62.   Schiaparelli's   o 


'pcctroscopic   obf 
liilflof,  /"orMuv* 


dix.  1 

Co.li.  7 


index,  I 
ral  rcefaof  ll.wa 
an  volcanoes,  ii.  4 
1,616,  viii,  461. 


fombnsiioD,  inSucnce  of  prcssurt'  oi 

Compass  needle,  circular,  vii.  143, 
Comatork.     T.    B-    peoin)ty    of    ire! 

Wyoming,  vi,  42i!.  vii,  !,'p1. 
'■CotQStock    Lode,'     ocw   features 

B-ektr.  x.  453. 
Condensation  of  gases  and  liquids,  vi 
Condon,  T..  geological  report, 
Coiiductiviti-.  unilateral,  viii,  4m 
Connecticut  .A.cBdemj.  transacUons 
I     fes&,\,Wft,'m,4i5. 
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tonnecticixt,  inBtancee  of  low  tempera- 
ture at  New  Hayen^  Loomia^  v,  238. 

Quaternary  of  New  HayeUf  i,  1, 125. 

▼alloy,  age  of  rocks  of,  l>anaf  vi, 
339. 

terrace  and  glacial  flood  of,  z,  423, 
497. 

trap  rocks  of,  DafM,  viii,  390. 
Triarthrus  Beckii,  from,  z,  300. 

See  New  England, 
Timrad,  T.  A,,  Eocene  of  Utah,  i,  381. 
hmtinent  making,  Dana,  yi,  161. 
k>ntractional    hypothesis,   Dutton,  viii, 

113. 
hok,  O.  jET.,  geological  report,  noticed, 

iii,  306,  V,  478,  ix,  401. 
hoke.  Handbook  of  British  Fungi,  no- 
ticed, iii,  474. 

Fungi,  their  nature  and  uses,  no- 
ticed, X,  62. 
hoke,  J.  P.,  memoir  of  T.  Graham,  i,  115. 

the  vermiculites,  and  their  relation 
to  the  micas,  vii,  420,  viii,  139. 

tiie  new  Chemistry,  noticed,  yii,  245. 

and  Gooch,  Two  new  yarieties  of 

yermiculites,  x,  309. 
looper,  L   G.,  influence  of  climate  and 
topography  on  trees,  noticed,  yiii,  71. 
%ipe,  E.  D.J  Siredon  metamorphoses,  i, 
89. 

system  of  Batrachian  Anura  of  Brit- 
ish Museiun  Catalogue,  i,  198. 

Extinct  Batrachia,  eta,  of  N.  Amer- 
ica, not,  i,  220,  supplement,  ii,  153. 

fossil  yertebrates  from  cayes,  i,  385. 

SanrocephaluH  of  Harlan,  i,  386. 

yertebrates  of  the  Port  Kennedy 
bone  caye,  11,  149. 

homologies  of  cranial  bones  in  Rep- 
tilia,  ii,  153. 

stratig^phic  relation  of    reptilian 
orders,  ii,  217. 

Kansas  yertebrate  fossils,  iii,  65. 

new  genus  of  fossil  mammals,  iii, 
224. 

Omithoeaurians  from  Kansas,  no- 
ticed, iii,  374. 

intelligence  in  monkeys,  iy,  147. 

curious  habit  of  snake,  iy,  148. 

Bathmodon  radians,  iy,  238. 

Wyoming  coal  formation,  iy,  489. 

Cretaceous  of  Wyoming,  y.  230. 

dates   of  some  recent  papers    of, 
Jfor5/^  y,  235. 

Synopsis  of  new    Yertebrata,  no- 
ticed, yi,  466. 

fishes  of  Utah,  noticed,  yiii,  146. 

on  fossil  yertebrates,  noticed,  ix, 
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circulation,  x,  222. 
Climate  and  time,  x,  78,  48H. 
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not,  yiii,  151. 

Permian  in  Nova  Sootia,  noticed, 
viii,  467. 

on  Prototaxites,  ix,  469. 
carboniferous  conifers,  x,  301. 
DeaUy    G.    W.,  longitude  determination 

across  the  Continent,  ii,  441,  iii,  397. 
Debray^  purple  of  Cassius,  v,  378. 
Decaisne,  monograph  of  Pyrus,  noticed, 
iv,  489. 
on  Eryngium,  noticed,  vii,  443. 
Memoire  sur  la  Famille  des  Poma- 
ces, noticed,  x,  481. 
Decharme,  C7.,  sounding  flames,  x,  382. 
DeCandolle,  A.,  on  physiological  groups 
in  vegetable  kingdom,  noticed, viii,  147. 
different  effects  of  same  temperature 
on  same  plants  under  different  lati- 
tudes, X,  237. 
Decay  of  nitrogenous  organic  substances, 

Armaby^  viii,  337. 
De  Lduki,  /.,  glacial  action  on  Mt  Katah- 

din,  iii,  27. 
Delesse's  Lithologie  des  Mors,  i,  71,  v,  73. 
Carte  hydrologique,  noticed,  ix,  228. 
et  Lapparent,  Revue  de  Geologic, 
noticed,  iii,  80,  iv,  146,  vi,  66,  vii,  237, 
X,  236. 
Delaware,  earthquake  in,  ii,  388. 

Oligodase  from  Wilmington,  iv,  146. 
Delpino,  Fertilization  of  Coniferse,  etc., 

noticed,  iii,  379. 
Denza^  meteoric  shower  of  Nov.  27-28, 

1872,  in  Italy,  v,  126. 
Dcprez^  velocity  of  magnetization,  x,  221. 
Derby,  Geology  Brazil,  viii.  144. 
Desaina  and  Aymanet^  cold  bands  of  dark 

spectra,  x,  474. 
Deschanel,  A.  P.,  Treatise  on  Natural 

Philosophy,  noticed,  iii,  240. 
Des  Cloizeaux,  A.,  Manuel  de  Mineralo- 
gie,  noticed,  vii,  698. 

optical  properties  of  feldspars,  ix, 
322,  X,  480,  508. 
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Deyonian  trachyte  of  Queensland,  Aus- 
tralia, X,  2:{5. 

trilobites  and  mollusks  of  Brazil, 
Hartt  and  Rathbun,  noticed,  x,  154. 
Dewar^  J.,  chemical   eflBciency  of  sun- 
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ent colors,  V,  380. 
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FavTt^,  heat  generated  by  absorption  of 

hydro^'en  by  platinum  black,  vii,  58. 
Fawkes,  J.    W.,  effect  of  condensers  on 

brush  discbarge  from  Holtz  machine, 

vii,  490. 
dissipation  of  electricity  by  flames, 

viU,  201 . 
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IMderiea,  W.,  tbermodifluaion.   ri.  SIS. 
Fehling,  ron.    Nsuee   Hsadworterbuch 

der  Cbemie,  sotioed.  iU,  56. 
Feldspant.  optiaJ  properties  of,  ii,  322, 

X.  480,  SDH, 
Panic  Oxide,  Alumina  aad  Pliosphorlc: 

acid,  quantitative  separHtioD  of.  x,  17  2. 
/irrier,  locatizatioo  of  fimcCioQH  in  the 

brain,  vii,  340. 
Ftrrtl,    W.,   meteorological  effecte  upon 

the  heisbtA  of  tid^  v.  U2. 
bwometrio  gradient  and  velocity  of 

irind,  riii,  :i43. 
Feuehtwangor,  L..  treatiee  on  gems  no- 

tiesd,  T.  SC. 
Fi;tiiier,  L.,  RepCiloa  and  Birds,  tL  80. 
Film  cutpprimenls,  rii,  *15. 
Pittering  apparatus,  automatic.  Wilfy,  v. 

3B0. 
Filler-pump,  improved.  Thorpe,  v,  !!I6. 

modiflcation  of  JagD,  fhoir,  vi,  380. 
Filtration,  apparatus  for.  Morley,  vi,  214. 
Fish  remaine  in  Ohio,  .Vcteha-iy.  i.  216. 
HBher,  0„  on  formation  of  mountaino, 

etc,  ii,  404,  X,  387. 
FHtlig,  liomoUigues  of  Xnphtlialiii,  i,  214. 
new  oml-tar  hydrocarbons,  t,  136. 
WQhler'a  outUnoB  of  organie  chem- 

isfay,  Dgtiosd,  vi,  SB. 
Flame,  conatant  normal,  vU,  fi07. 


Fbnte,  A.  K,  modification  of   Ihs  Japi 

VHinium  pump,  vi.  3<>(l, 
Foraminifera  of  ttie  St.  Law-renoe.  Dau- 

i,  'J04. 
ForbsB.  O.,  Transit  of  Venus,  noticed, 

vUi,  418. 
Fitrd,  S.   W..  operpuln  of  liyoUUiei  in 
Now  York,  i,  472. 
primordial  rocks  near  Troy,  ii,  31. 
speciea  of   primordtkl  fuseil^ 


i,  419, 
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Fl;tii 


.ndor. 
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fosaiis  from  the  Fiimordial  of  Ram- 

Belaer  Co.,  N.  T.,  v,  211. 
fogsHs  in  the    Lower   Potsdam  il 

Troy.  Nfw  York,  vi,  134. 
Formic  acid,  glacial,  ix.  323. 
Fossils,  see  Gbolosy. 
Fostor,  J.  W.,  Pre-historic  Baoet  of  tlH 

n.  S,.  noticed,  vi,  3aT. 
Postar,  M..,  Physiology,  noticed,  viii.  4T8. 
Foster  and  Balfour,  Embryology,  no- 
ticed, ii,  480. 
FimrnitT.  "Woodsia  nvenBiB,"  vii.  441 
Fox,  C.  B.,  OionB  and  AntoEone,  v.  381. 
Foye,  J,  C  tables  for  deCenoination  of 

minerals,  noticed,  x,  236. 
AunUawf,  S;  spontaneous  genentjon, 

i,  230. 
how  to  teach  CbemiaCry,  noL,  i,  3SI. 
Franklin  Inititute,  Jounud  oL  !>  ISl, 

Tiii,40S. 
Fran&.Toeeph  land,  viii.  401,  478. 

FniiiTiiiofor'fl  linos,   n-ave-leDRth?  of,  iii 


/Vii 


^alifr 


■eii,  i 


FVghl,  method  for  qiiBntntntiTesepara!.iDn 
of  ferric  oxide,  alumina  nndplioBiihorit 

FligiiK  phyMoiriiry  of,  vii,  41 1). 
Florida,  Bryozoa  from,  vii,  liCiS. 

plnntH,'ii,  67. 
Flucktger    and     11  anbury,     Pharmaco- 

grapliia,  noticed,  ii,  L'i3, 
FJuoreuf,  hydrocirlKio.  vii.  22i. 
and  Hiiorcne  ali-ohol.  x,  il7. 
Fluorescent  }>olulLonn,  color  of,  li,  lu4. 
198.  .'ir)->. 


Funbiiiu.;  W,  M.,  West  Vii^ini.i  asplial- , 
turn  dopopil.  vi.  4H9. 

"  Circat  Conirlomeralp, "  West  Vir- I 
ginia,  vii.  4rjit.  573.  I 

geologv  of  nine  Uid^«  in  Virginia,  ! 
ix,  u,  a:i.  j 

Primordial  of  Virginia,  ii,  361,  416.  I 


French  Academy  of  Sticncp,  i,  78. 
Frenzel,    .A.,    MineralogiBoJics    Lexicon, 

noticed,  I,  1B4- 
frni'id.  trimethyl-carhinol.  x,  376. 
Friction  of  mrefied  gases,  x.  31". 
Friea.  E..  work  on  tuujp.  noiioeiL  ix.  W. 
Frost-striationain  mud,  (ronfifiuj;.  vii,  24ii. 
Fiichs,  0.  W.  C,  guide  to  determiualion 

of  minerals  by  blowpipe,  not.  i.  154. 
Fusion,  change  of  votuins  l)y.  viii,  "12. 


Gobi;  W.  If.,  on  Sin  Honiinpo,  i.  351 
ii,  l:'7,  iii.  481,  vii.  -^-.U. 
Aurora  ot  Pel..  4,  187:;.  iv.  ir.fi 
on  tlie  Island  ot  Cur.i9on.  t,  Si*':. 
geology  of  ).'o5tn  Rica.  vii.  4:iS,  viii, 
3M8,  ii.  198.  320. 
(jiilf  of  Mexico  in  Miocene,  ix.  320. 
Afce  t>f  Cretaceous  of  Vancouier  I., 
and  Oregon,  x,  308. 
Gaiffe,  new  galvanic  pile,  iv,  iua. 
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Galapagos  Islands,  corals  of,  PourtalSs^ 

X,  282. 
GaUe,  telescopic  obeenrations  of  meteors, 

V,  481. 
GaUein,  u,  20.3. 
Galloway,  R.,  manual  of  qualitative  anal- 

jsis,  noticed,  iv,  248. 
Gralton,  F.,  Englidi  men  of  Science,  no- 
ticed, X,  78. 
Galvanometer,  device  for  projecting  de- 
flections of,  Mayer,  v,  270. 

Gaugain^s,  Trowbridge,  ix,  3H3. 
a  new,  Trowbridge,  ii,  118. 
new  form  of  lantern,  Mayer,  iii,  414. 
new    vertical   lantern.    Barker,    x, 
207. 
Gannett,  H.,  List  of  Elevations,  noticed, 
V,  405,  ix,  228. 

meteorological  observations,  noticed, 
vi,  383. 
Gardner,  J,  T,,  survey  of  the  Territories, 
vi,  297. 

hypsometric  work  of  the  U.  S.  sur- 
vey of  the  Territories,  vi,  373. 

map  of   central  Colorado,  noticed, 
viii,  400,  X,  59. 

elevation  of  datum-points,  ix,  309. 
Gas  analysis,  Hinman,  viii,  182. 

composition    of,    from    petroleimi 
naphtha,  i,  408. 
wells,  Newberry,  i,  146,  v,  225. 
Gases,  expansion  ot  vii,  591. 
dielectric  capacity  of,  x,  298. 
from  meteorites,  ix,  294,  459,  x,  44, 
206. 

passage  through   liquid  films,    ix, 
215. 

refraction    and  dispersion  of,  vii, 
691. 
specific  heat  of,  vii,  227. 
velocity  of  sound  in,  as  a  means  of 
determining  their  molecular  weights, 
vi,  450. 

viscosity  of,  ix,  465. 
Oaudry,  Prototrition  petrolei,  x,  232. 
Oautier,  isomer  of  cane-sugar,  ix,  139. 
production  of  albumen  from  fibrin, 
X,  149. 
Greikie,  A.,  views  of  Hutton,  vii,  232. 
Gtikie,  J.,  change  of  climate  during  the 

glacial  epoch,  iv,  231. 
Geinitz,    E.,    Lower  Permian  shale  in 
Saxony,  noticed,  vii,  149. 
Permian  fossils,  ix,  322. 
Geinitz,  H.  B.,  coal-plants  of  the  Altai, 
il  149. 

Das  Elbtlialg^birge  in  Sachsen,  no- 
ticed, ii,  305,  ui,  306,  v,  160,  478,  vii, 
166,  519,  viii,  394,  ix,  63,  x,  308. 
GeiUh,  F.  A.,  mineral  resources  of  North 
Carolina,  noticed,  iii,  146. 


GerUk,  F.  A.,  corundum,  its  alterations 
and  associated  minerals,  not,  vi,  461. 

reply  to  Hunt,  vlu,  221. 
Greographical  Congress,  awards  of,    x, 
320. 

distribution,  Wallace,  ix,  405. 

survey  of    the  Territories,   h3rpso- 
metrical  work  of,   Gardner,  vi,  373. 

work,  recent,  in  the  U.  S.,  iii,  321. 
Geological  time  changes  in  sub-divisions 

of,  l>ana,  viii,  213. 
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Alabama,  ix,  400. 
Black  imis,  X,  385. 
California,  i,  70,  300;  ix,  162. 
Canada,  ii,  75,  iv,  145,  v,  477,  vi,  474, 

vii,  517,  viu,  319,  ix,  310. 
Elba,  vi,  229. 

40th  Parallel,  Hague's  report,  i,  218. 
49th  Parallel,  x,  384. 
(Georgia,  x,  60. 
Hokkaido,  viii,  158,  x,  240. 
Illinois,  i,  301,  383,  465,  vi,  462. 

fossils  figured  in,   vii,  189,   369, 

445,  484,  530,  580. 
India,  i,  69,  iii,  57,  iv,  145. 
Indiana,  iii,  302,  v,  233,  viu,  319,  x, 

305. 
Iowa,  i,  217,  304. 
Louisiana,  i,  473,  iv,  136. 
Michigan,  i,  307,  385,  x,  60. 
Minnesota,  v,  313,  vii,  597,  x,  306. 
Missouri,  vii,  61,  237,  ix,  63,  148. 
New  Hampshire,  iii,  305,  iv,  417,  vi, 

227,  ix,  152,  222. 
New  Jersey,  i,  307,  385,  iii,  306,  v, 

478,  vii,  518,  ix,  401. 
Nevada,  x,  239. 
Ohio,  i,  146,  215,  386,  iii,  143,  257,  v, 

477,  vi,  62,  462,  ix,  162,468,  x,  304. 
Oregfon,  ix,  401. 
Pennsylvania,  ix,  225,  x,  59. 
Prince  Edward  Is.,  iii,  222. 
Queretaro,  Mexico,  vii,  517. 
Territories,  (Hayden's),  i,  473,  iii,  147, 

375,  iv,  238,  vi,  313,   382,  466,  vii, 

236,  viii,  146,  400,  467,  ix,  59,  152, 

226.  482.  X,  58. 
Texas,  ix,  152,  224,  330. 
Victoria,  ix,  150. 
West  of  100th  meridian,  viii,  80.  146, 

468,  ix,  226,  328,  x,  152,  239. 
Wisconsin,  iii,  306. 
Wyoming,  i,  473,  x,  59. 
Yesso,  viii,  221. 
Surveys,  Brazil,  x,  390. 
California,  iii,  144. 
40th  ParaUel,  iii,  323,  ix,  62. 
Greorgia,  viii.  394. 
Illinois,  vi,  228. 
Italy,  viii,  144,  395. 
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WiBOODHin.  vi,  316,  Ix,  3B8. 
Unlled  States,  iii,  :i01. 
Obdlooic*!,  works  hoiickd— 
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ragiia,  vii,  .^4. 
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BOlingt,  R,  PalMzoic  tosBllB,'viii.  319. 
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8.  W'alBa,  1,  :i8S. 
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Om'ntti,  E,  Lower  Penniui  Shale  la 

Snxoay.  vii,  149. 
SrJnt'e.  H.  B.,  Blbth^geblrge  in  Sacb- 


UaS,  new  fossils  from  Falls  ot  Ohio. 

iv,  T2.  14.1. 

from  Devonian  of  Iowa.  iv.  2*1. 

OoDiatida^  viii,  22li, 
BarB,   Geology   of  Lower 

vii.  fi"7. 
HarU  and  /falAhm  Devoninn  foeails, 

of  Brazil,  i,  1 5i. 
Ueer,  Arctic  tlora,  iv,  336,   vii.  &B7, 

ii.  401. 
Nitekcedr  and  Bbtkr,  GeoL  aup,  tI  A4. 
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Tii.  148. 
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Alps,  stnicture  of,  vii,  695. 
Ammonites  in  Carboniferous,  vi,  145. 
embryology  of,  Byatt^  iv,  242. 
biological  relations  of,  ffyaU,  x, 
344. 
South  American,  ^Tyoft,  z,  235. 
Anomphalus  Meeki,  Bradley ^  vii,  151. 
Anomalodonta  identical  with  Megap- 

tera,  viii,  2 18. 
Appalachians,  Silurian  age  of,  Brad- 

ley^  iz,  279,  370. 
Archaean,  in  Putnam  Go.,  New  York, 

DanoL,  viii,  371. 
Artesian  boring  at  St.  Louis,  ix,  61. 
Asphaitum    deposit.    West  Virginia, 

Fontaine,  yi,  409. 
Bahamas,  Nelaon,  iv,  318. 
Basin,  the  Great,  Blake,  vi,  59. 
Basalt,  structure  of,  MaUeU,  iz,  206. 
Bathmodon  radians,  Cope,  iv,  2;<8. 
Batrachian  from  coal  measures,  France, 

z,  232. 
Belenmites  in  Eocene,  yi,  145. 
Bermudas,  observations  in,  Jones,  iv, 

414. 
Birds,  fossil,  Marsh,  iii,  56,  360,  iv, 
256,  344,  V,  74,  161,  229,  vi,  228,  z, 
403. 
Milne-Edwards,  iv,  138. 
Blue  Ridge  in  Virginia,  Fmiaine,  iz, 

14,  93. 
Bowlder  near  Batavia,  z,  479. 
Bosphorus,   WasJibum,  vi,  186. 
Brazilian,  vii,  607,  viii,  144,  z,  154. 
Brontotheridse,  Marsh,  vii,  81. 
Buchiceras,  z,  235. 

Gave  in  Penn.,  fossils  from,  WheaMey, 
i,  235,  384. 
in  W.  Indies,  Cktpe,  i,  385. 
Gainozoic  versus  Osenozoic  or  Cenozoic, 

V,  233. 
Calamodon,  iz,  151,  228. 
"'  Gambrian  and  Silurian,"  names,  iv, 

416. 
Garboniierous,  diatoms  in,  iz,  222. 
footprints,  etc.,  Dawson,  v,  16. 
Kansas,  vi,  228. 
Pennsylvania,  Moore,  v,  292. 
conifers,  x,  301. 

fossils  of  W.  Virginia,  Meek,  ii,21 7. 
fucoids,  ii,  216. 

limestone  in  Ohio,  lower,  i,  91. 
Cardiocarpus,  winged  fruit  of ,  viii,  216. 
Carnivores,  new  genus,  Marsh,  iv,  406. 
Cascade  Mts.,  Le  Conte,  vii,  167,  269. 
Chalky  deposits,  deep  sea,  vi,  145. 
Champlain    epoch,   oceanic  submerg- 
ence in,  Hitchcock,  ii,  207. 

north  of  Lake  Superior,  and  cli- 
mate of,  viii,  143. 
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Champlain  and  Glacial  eras  in  New 
England,  Dana,  v,  198,  217 ;  z,  168, 
280,  353,  409,  497. 
Climate  of  the  Post-tertiary,  iii,  395. 
and  time,  OroU,  z,  78,  222,  488. 
Cincinnati  group,  new  fossils  of,  Meek, 
iii,  257,  423. 
Coal  from  Middle  Park,  iz,  146. 

Cretaceous  of  Minnesota,  viii,  67. 
in  British  America,  age  of,  iz, 
236,  311,  318. 
in  Patagonia,  iz,  323. 
not  made  of  bark,  viii,  216. 
of  Lota,  Agassiz,  iv,  143. 
spore-cases  in,  i,  256. 
ash  of  American,  viii,  216. 
Coal-beds,  metamorphic  products  from 
burning  of,  viii,  141. 

parallelism  of,  vii,   367,  viii,  56, 
iz,  221. 
formation  of,  Wyoming,  iv,  489. 
-fields  of  Ohio  and  W.  Virginia, 
Andrews,  x,  283. 
-measures,  correlation  of,  iv,  413. 
land  snails  from,  Bradley,  iv,  87. 
insect  from,  i,  44. 
-plants,  Andrews,  z,  462. 
of  the  Altai,  Oeinitz,  ii,  149. 
in  the  Alps,  viii,  218. 
Cold  of  geological  epochs,  iz,  313,  314, 

398. 
Comstock  lode,  Becker,  z,  459. 
Conglomerate,  the  great,  West  Vir- 
ginia, Fontaine,  vii,  459. 
Contraction,    result   of    the   earth's, 
Dana,  v,  423,  474,  vi,  6,  104,  161. 
Mallet,  V,  219. 
Copper-bearing  rocks  of  Lake  Supe- 
rior, age  of.  Brooks  and  Pmnpelly, 
iii,  428. 

deposits  of  Blue  Ridge,  Hunt,  vi, 
305. 
Coral  island  subsidence,  Dana,  iv,  31. 

reefs,  Niagara,  viii,  219. 
Corals,   Paleozoic    tabulate,   affinities 
with  ezisting  species,  VerriU,  iii,  187. 
Comulites,  Tentaculi^es,  and  a  new 

genua,  Nicholson,  iii,  202. 
Corundiun  region  of  North  Carolina 
and  Georgia,  Sliepard,  iv,  109,  175. 
Costa  Rica,  Gdbh,  vii,  438,  viii,   388, 

ix,  1 98,  320. 
Craigleith  quarry,  fossil  trees,  x,  302. 
Cretaceous  basin  in  the  Sauk  Valley, 
Minn.,  Kloos,  iii,  17. 

eastern  limit  in  Iowa,   Wliite,  v, 
66. 

flora,  Lesquereua,  ix,  227.     Heer, 
ix,  402. 

British  America,  ix,  236,  311,  318. 
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Cretaoeoiia,  Lang  Islniid.  Dana,  vi,  30^, 
ntttli,  Meek  on.  T,  :I10, 
Wjoming,  Cbpe.  v,  330. 
Reptilra  tnd  Flghes,  Cope,  i,  146, 
til,  iii,  Sb,  3T4. 

RaptUia,  eta..  Manh.  i,  4TS,  iii. 
241,  290,  301.  360,  488,  iv,  141,  406. 
birds,  iii,  hS,  iv.  344,  v,  T4,   161, 
ajS,  I,  403 
Criuoids,  un  afflmtiea  oL  ii.  33(1. 
Orugtncea.  (ogail,  MeroBtotonU,  iv,  332. 
OniBtsceaii,     ubw,     froni    wnter-Iime 
group,   Budalo,   Orote  and  Pitt,  x, 
311. 
Cura^a  L,  iioK<b  od.  r?oU',  v.  383. 
CyrtolitoB.  Jarnira.  iii,  36. 
Dana'B  oritiuiuaB,  Zhut,  Iv,  41. 
Dacotoposition    of   orTKtaUine   roclts, 

ffuBt  vii,  60. 
Denaitj  of  earth,  vi,  1  -10. 
DeTonian  botany,  bearing  of,  on  origin 
and  ertiDction  of  apeciea,  li,  ItO. 
planW,  report  on,  Daiearn,  ii,  4Tu. 
and  L.  Carbonilorous  plouta,  iv, 
33B, 

tree  fems  aud  othei  fosaiJa,  Dovi- 
Boii,  iii.  -220. 
Diabase,  ii,  190. 
Dinocerata,  Marfli,  v.   111,  293,  310, 

rt,  300. 
Dbtichttafi  aertterl,  i,  31S. 
DyDssioal,  MiUn'  of  ceHalB  noent 


.  mmi'i. 


\    Hull 


UlBk  in  Colorado,  iti,  3ll2,  ala, 


Gold  Hill  mining  regiOQ.  M 


39. 


m 


■e,^ 


L  Ohio,  i,  216. 
iQ  Thso,  X,  Z40. 
Qranitic  rocka.  Bunt,  i,  83, 182,  iS,  U. 
Oraptoiites,  AOmim,  iv,  143. 
Qreec«,  Miocene  flora  of,  li.  164. 
Groen   Ut.,  tiie   qiiartute,  Dtmt,  iii, 

US.  2S0. 
Gulf  of  UsiiiXi,  Silgard,  ii,  3>1,  it, 
320. 


in  Conn.  rallGy,  Ana,  vi,  339, 

Hematite  depoeits.  Prime,  it.  433. 
Hunt's  addreaa  before  Amer.  Aeiac. 

bOtitH   of.    Dona,    iii,    68,    319,   It, 

97. 
Huronioii  of  Newfoundland,  iii,  333. 
llutton,  views  of,  GeUde.  vii,  332. 
lehlhyornithes,  Jfnrrt,  v,   li,   181,  i. 


t.  333. 


n  of  Sbidh;. 


,  Chate,  vi,  Stk 
Eocfa    and    Uiasouri    Haetodon,   ii. 
SaS,  398, 1,  33. 

LMndorite  rocks  of  Watervllle.  TStrn 

nam p 'ill ire.   eomposilJon   of,  Z)um 


iiuder-elavs.   Hiljiird. 


i!o|>ora.  1.  aOO. 

turcH  of  tlie  e.irth's  snrfaoe,  formi 

oijof,  />'0.«(-,  iv,  .ttr.,  460. 


I      Licliei 


>teon,'jfeei.  ii' 
nfuRe.  it,  :tH 
in   Tertiary. 


dischnrKe  ot  Lake  WirinipeK  ii 


r  o!  Eocene,  Haitli,  i 


Tertinry,  Ifarsli. 
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Gbqlogt — 
Man  of  Mentcme,  iv,  241,  vi,  228,  vii, 
439. 
Qniitornary,  Evana^  z,  229. 
supposed   evidenoes   of,  in    the 
Miocene,  v,  479. 
Mastodon  and  other  fossils,  Leidy^  i 
63. 

Koch  on  contemporaneity  of  Man 
and.  IktfM,  ix,  335,  398. 
new,  ix,  222. 

in  Mass.,  Hiiehcoek^  iii,  146. 
in  N.  Y.,  ii,  68,  x,  390. 
in  Ohio,  Hicks,  v,  Id. 
Mesozoic  of  Mexico,  x,  386. 
MetaoKvphic  rodn,  age  of,  in  Wiscon- 
sin, Irving,  y,  282. 

Sflurian  rocks  in  N.  Oarolina,  yiii, 
390. 
Metamorphism,  Dana,  yi,  6;  x,  298, 

Wuriz,  V,  386. 
Miocene,  Gulf  of  Mexico  in,  ix,  320. 
Yertebrata  from,  Leidy,  v,  311. 
Minnesota,  valley  of,  ix,  313. 
Mississippi  Delta,  Hilgard,  i,  238,  366, 

426. 
Moaasauroid  reptiles,  structure  of  skull 
and  limbs.  Marshy  iii,  448. 

dermal  scutes  of,  Moflrth,  iii,  290. 
Mountain  sculpture,  vii,  616. 
Mountains,  formation  of,  ix,  404,  x, 
387. 

origin  of,  2>cma,  v,  423,  474,  vi, 
6,  104,  170,  304. 
Myriapods,  Carboniferous,  vi,  226. 
New  Mexico,  Cope,  x,  1 52. 
New  2Sealand  fossfls,  vii,  161. 
Norian    rocks   in    New    Hampshire, 

Hitchaxik,  iu,  43. 
Nnmmulites  in  Mesozoic,  vi,  146. 
Nmnmulitic   formation    in   China,   i, 

110. 
Obolus,  phosphatic  shells,  vi,  146. 
Odontomithes,  Marsh,  v,  161,  x,  403. 
Odontolce,  Marsh,  x,  407. 
Ohio,  Gilbert,  i,  339. 
Ophite  of  Skye,  ii,  211. 
Opisthoptera  and  Anomalodonta,  ix, 

318. 
Orbitolites  in  Mesozoic,  vi,  146. 
Omithosauria  from  Kansas,  iii,  374. 
Ox,  extinct,  Ohio,  x,  386. 
Paleozoic    fossils,    new,   BiUings,   iii, 
362. 

species,  origin  of,  Barrande^  iv, 
180. 
Peat-maker,  Sphagnum  as,  vi,  383. 
Permian,  Lower,  in  Saxony,  vii,  149. 

in  Nova  Scotia,  viii,  467. 
petroleum  in  limestone,  i,  386. 
paraffins  of  Penn.,  x,  62. 


Geology — 
Phosphatic,  S.  Carolina,  i,  306,  ii,  68. 
Plants,  land,  from  Lower  Silurian,  Les- 
quereux,  vii,  31,  Newberry,  viii,  110, 
160. 
Pleistocene  strata,  Dawkins,  v,  303. 
porcelain  rocks  of  China,  i,  1 79. 
Porphyry  of  Lambay,  ix,  68. 
Post-glacial  period,  Reade,  iv,  241. 
Primordial  and  Canadian  of  Wiscon- 
sin, Irving,  ix,  440. 
fauna  in  Nevada,  Whitney,  iii,  84. 
fossils,  F&rd,  iii,  419,  v,  211,  vi, 
134,  ix,  204. 

Newport,  x,  479. 
of  Virginia,  ix,  361,  416. 
Prototaxites,  ix,  469. 
Prototriton  petrolei,  x,  232. 
Pterodactyls,  Marsh,  i,  472,  iii,  241. 
Pterosaur  in    Dresden  Museum,    vi, 

147. 
Quadrumana,  in  Eocene,   Marsh,    iv, 

406. 
Quartzite,   limestone,   etc.,  of   Great 
Barrington,  Mass.,  Dana,  iv,  362, 
460,  604,  V,  47,  84,  vi,  267. 
Quaternary,  Amazonian,  Hartt,  i,  294. 
Canada,  Dawson  on,  vi,  226. 
man  of,  x,  229. 
Maumee  valley,  Ohio,  i,  339. 
New  Brunswick,  viii,  219. 
New  Haven,  Dana,  i,  1,  126. 
Long  I.  Sound  in,  Dana,  x,  280. 
Kansas,  viii,  466. 
Sankoty  Head,  x,  364. 
whale  in,  vii,  697. 
Quebec  formation  in  Idaho,  iv,  133. 
and  Carboniferous  rocks  in  the 
Teton  range,  Bradley,  iv,  230. 
Reindeers  in  Southern  New  England, 

X,  353. 
Reptiles,  new  Cretaceous,  Marsh,  iv, 
406;    Cope,  i,  221. 

Tertiary,  Marsh,  i,  322,  447,   iv, 

298. 

Rhine,  bed  of,  in  glacial  era,  vi,  145. 

Rhinosaunis,  note  on,  Marsh,  iv,  147. 

Salt  deposits    of    Western    Ontario, 

Gibson,  V,  362. 
Sauk  Co.,  Wise,  age  of  quartzites,  etc., 
Irving,  iii,  93. 

relations  of  the  sandstones,  con- 
glomerates and  limestones  of,  Eaton, 
V,  444. 
Saurocephalus  of  Harlan,  Cope,  \,  386. 
Sediment,  deposition  of,  ix,  61. 
Serpentine  of  Havana,  iii,  237. 
Serpents,  Marshy  i,  322,  472. 
SigUlariae,  Dawson,  ii,  147. 
SQurian  fossils,  Meek,  ii,  294,  iii,   267, 
iv,  274. 


INDEX,  VOLS.    I— X. 


m 


I 


Gboloot — 

Silurian,  Lowsr,  in  St.  Lawrence  Co., 
N.  Y.,  Brwit.,  i»,  -n. 
land  pliuita  m  Luwt-r.  vii.  M,  vlii, 
110,  160. 

Southern  Heir  Kagland  during  melt- 
log  of  Qlodar,   Daiia.   i,  ISS.  280, 
:-IG3,  IDS,  till. 
South weslern,  HUgard.  iv,  26.^, 
Spergnn  Hill  CcHwiU,  IdiUio.  Jfeul^v,  'iSTi. 
Spider,    new,    from    Coal   measures, 

Hargrr,  yii,  218. 
StorobergiA,  pith  of,  vt.  Ii8. 
Stone  mountain,  Btmctnre  of,  x,  234. 
Subcsriioaiferotis  of  Pemi.,  coeiI  beds 

in,  Letleji,  x,  1S3. 
Sub-wealden  exploration,  x,  ^08. 
Superior.  Ijiki?,  Irving,  riii.  4a. 
Burface,  N,  Brunswick,  ii,  371. 
Taconic,  oontroveraj,  Btiliagt,  iii,  4GS. 

m  the  true,  Knruj,  iii,  li'.S. 
TsTTRces,  rirer,  Dana,  ii,   144,  i,  409, 
497. 
of  British  ColumbiA,  ii,  14:i. 
Tertiary  baaio,  MaraBoD,  RarU,  it.  (53. 
rhestnut  tree  in,  iv,  79. 
in  British  America,  ix,  236.  311. 
forest  iu  Cal.,  Mar»h,  i,  366. 
of  N.  Carolina,  i,  4S8,  ii.  76. 
Boptilia  and  Fisbes,  Cuptti,  146; 
JTortA,  i.  332,  i47,  iv,  298. 
'Vn«^  mwUm,  Jmitf  tH,  SS 
'Kd  bearlnir  countrj-  vtl    401 


WinooAld  marble  al  Swanlon,  Vt..  fap- 

silB  in,  Btllinge,  u 
Woods,  fossil,  from  British  OcikaiU^ 

Damtan,  ril.  47. 

Wyoming,   age   of    certain   hede  i^ 

Leaqiierr^,    y.    30ft ;     OamalMk,  H, 

426,  rii,  IS  I. 

TelloWBtone  nnd  Firehoin  Riren,  U 

sprinf^  and  gefoerB  of,   Haydn,  S, 

!(ia,  162. 

ZaphreiJtis,    i 

While,  r,  72. 
Zircon-sjBDTte  of   the    Canarie*,  1^ 
1B3. 
Oeortcia,  oanmduDi  region  of.  It.  109,111 
Geol.  Report,  i,  60. 

Surrey,  viii,  304, 
Sloaa  mountain,  BHIytr,  x,  2.U. 
wood  tin  in,  »iii,  .192. 
Oeraa,  absorption  spertni  of  n^orc  m 

solonium,  etc.,  ir,  ,i9. 
Gorvais,   P.,  Zo>alOKie   eC  Paleooiola^ 

gon^ralea,  notioed,  iv,  77. 
ekjffr,    W.    £.,  new   senutiTe    stn^ 

Bame,  iii,  340. 

O^seT&Jii,  loa,  iu<.  . 

amt,    W    quBBtitB^TB  MlJinatiM  W 

obrrxnlum  and   aeparat  on   from  lu*' 


Tnass      f   Vtl  nt      o  lpr  D 

n        Coin  IV   t  ty 


Trartli  s  Bi 
\e  1  0 
Tr  merel  Jf 
UnahML  . 
Unnk  1e  B 
Las  pi  t 
Ut  h   ft   j! 
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Glacial  action  in  Fuegia  and  Patagonia, 
AgasaiM,  iv,  135. 

on  ICt  E^atahdin,  De  Laakij  iii,  27. 
Mt  Washington,  x,  383. 
and  Ghamplain  eras  in  New  Eng- 
land, Dana^  v,  198,  217. 

epoch,  change  of  dimato  during, 
Cfeikie,  iv,  231. 

effect  of,  upon  distribution  of  in- 
sects, Cfrote,  X,  335. 

in  New  Zealand,  vii,  161. 
erosion,  Carrj  vii,  616. 
features  of  L.  Michigan,  ii,  15. 
moYements  in  northeru  New  York, 
▼i,  144. 

phenomena  in  Nicaragua,  vii,  594. 
near  New  York,  city,  Stevens^ 
It,  88. 

Maumee  valley,  i,  339. 
GHacier-motion,  Canon  Moseley's  views 
Mdtheics,  iii,  99. 

of    N.    England,    position    of    icy 
plateau  at  its  head,  ii,  324. 
of  the  Rhone,  iv,  135. 
Southern    New     England,    during 
melting  of,  x,  168,  280,  362,  409,  497. 
valley  movement  of,  in  New  Eng- 
land, ii,  233,  305. 
Glaciers,  ffeimj  ii,  145. 

ancient,  of  the  Sierras,  v,  325. 
in  California,  v,  69,  325. 
and  time  of  glacial  epoch,  ii,  304. 
Greenland,  x,  57. 
in  Virginia,  Stevens^  vi«  371. 
motion  of,  OroU,  i,  65. 
Justedal,  de  Seue^  iv,  134. 
of  Pacific  Slope,  i,  157,  iv,  156. 
Sierra  Nevada,  Le  OorUe,  x,  126. 
Bubglacial  rivers,  x,  57. 
trains  of  bowlders,  etc.,  Reed^  v,  218. 
Okubkme,  optical  properties  of  03rmene, 
vii,  52. 

and  THbe,  chemical  activity  of  zinc 
on  which  copper  has  been  deposited, 
vi,  377. 

action  of    copper-zinc    couple  on 
dilorides  of  ethylene  and  ethylideno, 
▼iii,  311. 
Olafk,  P.,  reflection  by  glass,  ix,  143. 
Glaaenapp  on  variability  of  earth's  axial 

rotation,  Newcomb^  viii,  161. 
Glass,  flint,  change  in  magnetic  condition 
of,  vii,  143. 

sudden  cooling  of  melted,  vi,  232. 
Glaucosides,  transformation  of,  iii,  301. 
Glover,  T.,  work  on  Orthoptera,  noticed, 

V,  148. 
Glycerine  of  the  aromatic  series,  vi,  380. 
Glyceryl  ether,  x,  53. 
Glyoocoll,  new  synthesis  of,  vii,  225. 
Glycogen  and  glycoooll  in  musciQar  tissue 
of  Peoten  irradiaoB,  OkiUenden,  x,  26. 


Glycol,  aromatic,  1,  132. 

Glutanic  acid,  reduction  by  iodhydric, 

iv,  131. 
Gmelin-Kraut,    Handbuch  der  Chemie, 

noticed,  iii,  56. 
Oodeffroy,  antimonous  chloride  as  a  test 
for  ccesium,  vii,  587. 

new  salt  and  reactions  of  csssium, 
and  nibidium,  ix,  304. 
Gohren,  P.  T.  von,  work  on  animal  nutri- 
tion, noticed,  iii,  482. 
Gk)ld  and  silver  production  in  1 873,  vii, 
165. 
in  the  drift  of  Ohio,  i,  216. 
Ooldamiih^  E.^  trautwinite,  v,  313. 

stibioferrite,  chromite  and  trautwin- 
ite from  Califomia.  vii,  152. 
Goodale,    G.   Z.,   botanical  notices,   vi, 

231,  390. 
Goode,  G.  B.,  fishes  from  Bermuda,  viii, 

123. 
Goodyer^  W.  A.^  situation  and  altitude  of 

Mt  Whitney,  vi,  308,  397. 
Gopner^  hydrate  of  chlorine,  ix,  461. 
Gw-ceiXy  composition    of    vapors  from 

Vesuvius,  iv,  147. 
Gorey  G.^  fiuoride  of  silver,  iv,  60. 

electro-torsion,  vii,  418. 
Gorup-Beaanez,  oil  of  Rue,  i,  376. 
Oofdd,  R  A.^  Cordoba  observatory,  i. 
153,  ii,  77,  136,  376,  iv,  475,  vi,  363, 
ix,  174. 
star  photog^phs  at  Cordoba,  vi,  399. 
Earthquake    of    Oct.,    1871,    and 
swarm  of  locusts  at  Cordoba,  vi,  471. 
Meteorology  of  Buenos  Ayres,  x, 
319. 

number  and  distribution  of  fixed 
stars,  viii,  325. 
Goulding,  F.  i?.,  frost-striations  in  mud, 

vii,  245. 
Graham,  Thomas,  obituary,  Cookt^  i,  115. 
Gramme^  magneto-electric  machines,  ix, 

216. 
Grant,  G.  B.<,  new  difference  engine,  ii, 
ll.i. 
calculating  machine,  viii,  277. 
Gravity,  variation  in  Russia,  ii,  383. 
Gray^  A.^  address  before  the  American 
Association,  iv,  282. 
how  plants  behave,  noticed,  iv,  77. 
biographical  notice  of  John  Torrey, 
V,  411. 

Gelsemium  has  dimorphous  flowers, 
V,  480. 
biographical  notice  of  Sullivant,  vi,l. 
botanical  contributions,  noticed,  vii, 
64,  viii,  70. 
JefEries  W3rman,  ix,  81,  171. 
Do  varieties  wear  out?,  ix,  109. 
Bentham  on  progress  and  present 
state  of  botany,  ix,  288,  346. 
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BoX'huckleberTy,  x,  156. 
Ilotenical  necrology,  v,  391,  ix,  68. 
notioes,   i,   UT,  1122.  306,  4t&, 

li,  63,  IBO,  321,  306,  460,  ili,  68,   141, 

306,  316,  i12.  It,  73,  U9,  420.  489,  T. 

16,  Ua,  316,  389,  479,  vi,  T5,  1*1,  2:i(l. 

Alfi,  388,  461,  Til,  63,   1K3,  339,  440, 

E99,  riiL,  69,  111,  320,  395,  469,  ii,  6f., 

IB3,  323,  ill.  X.   S3,   1B4,   336,  309. 

392.  481. 
Grftr,  Dr.  J.  B.,  llBtoIworkBof,  noticed, 

X,  239. 
Orent  Salt  Lake,  cbaaf^  of  level  in,  viii, 

326. 


a  gif  rariu  of  the  aromatic  Beries,  vi, 
38U. 
Grimm,  idomar  of  alizarin,  vii,  22j. 
Oripnn,  spopathellQ  vibratiooa,  ix,  141 . 

collodiou  fllmH,  i.  IGO. 
Oriaebach,  FUutfe  Lorenzioiiie,  noticed, 

ix,  474, 
Omte,  A.  if.,  Franeia  Walker,  \x,  76. 
Cotton  wono.  ii.  333. 
elfect  of  glacial  epoch  upon  distri- 
bution of  inaecti  in  K.  A.,  x,  3;;6. 

•ad   Pitly   new   oruBtaosis    from 
water-lime  groap.  Buftalo,  i,  311. 


.   ir..  r 


onllipl 


EiHL,  J.,  reply  to  a  "  note  on  a 
of  priority,"  iv,  105. 

fossils  from  Falls  of  tbe  OMaM) 
ticed,  iv,  12. 
dsscriptions  of  fossils,  i 
fosEila  from  the  Devonlim  of  loM 
noticed,  iv,  241. 
on  Qoniatidce,  noticed,  viiL  ! 
on  Stale  Museum,  nutioed,  ii 
PalooDlological  cabinet  of.  x, 
IMl,  N.  P.,  piUbhlende  and  tsJtnrin 

gold  ore  in  Colorado,  v,  SSa 
Hall's  arctic  expedition,  ii.  13. 
Halo,  contorted,  farher.  iii,  3BS. 

solar.  Johnaoa,  iii,  439. 
HdoB,  unusn^  exhibition  of  i,  lU 
Hargur,   'J.,  descriptions  of  Diir  JiM 
AmerioiB  Myriapods,  i' 
sexes  of  Splueioma.  t 
new  Bpider  from  the  Coal  m 


I 


Sharpies,  i.  UiM. 
Ganliur,  L-eratoUiia,  i,  HWI. 

on  lortoLxes  of  Itlnuritiiis  and  Gal- 

apnj-os,  noticed,  viii,  -Iii3, 
Gubtit,  ethyl  alcohol  in  ptnnta,  x.  295. 
Gujot,  A..  Physical  i^Bugruphy,  noticed. 


£./",.  //.  A..  S.  A.  AstnddR',  i,  143. 
I'im.  J  D.,  rejxirt  of  peol.  survey  of 
Ilie  lOlh  puniHal,  nuliced,  i,  218. 
iliii,  U.  C,  liydrorarlions  from  solution 


new  genus  of  Asellidie,  riu  691, 
Harringloii,  B.  J..  Dnwaonile,  il.  64. 
Hurting.  Tbc  Aerial  World,  notiued,t1 
Hartmann.  reduction   product  of  dit 

dracylic  add,  x,  3T7. 
HarO,  a  F.,  Amoxonian  Drift,  i.  2H 
Tertinrj  basin  of  the  Uvafiol^: 
S3, 
on  geology  and  phjaical  ^    ^ 

ot  Lower  Amsioui,  notioed,  vii, . 

and  Derby,  O.  A.,  BtOMte  all 
Oomell  UniversltT,  tiot<(«d.  tSl,  Hi 
and  n'llh'n'K  V>c\-oMmitiVMm    ' 
nl'>llll^^k^^  of    Ktilfrr.    HiFlin.  QOtir.v.l 

Ilailiciij,   compounds    of    tiiallium   n 

alciihol  radicals,  viii,  no. 
Hateuhiv^h.  uitrouB  and  hvpoiiilric  i 

ii.  :i6'.;. 
Hastings,  C.  S..  pompnrison  of  the  spertn 

of  limb  and  center  of  sun.  v.  3i"A 
Hait'jhbrii,  ■?.,  difforeiit-CB  be'-.vpen  hinJ 

sad  foot  lis  iJiowii  by  flexor  tendm'. 

Principles  of  Aniranl  Mcirhiin 

nipclianical   work   dono   I'V  niu^J* 
before  eihauBlion — law-  of  faiiituP.  i 


Hailsloues  of  salt  mid  sTilphide  of  iron, 
iii,  2:1 9. 

ill  nprav  of  VOHernito,  Brecw,  i,  161 . 
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and  HuntiogUiD.  Geologioa)  Report, 
ootioed,  ix,  163,  i'il. 
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HritbioetictU  relations  between  atom- 
it  weights,  I,  i-n. 
Hoffman,  V.,  Manual  of  chemical  analj- 
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oil-beuring  limestono  of  aiitapi  L 

420. 
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deposition  of  sediment,  ix,  61. 
noUoe  of  essays  of,  Ikma^  ix,  102. 
decomposition  of  crystalline  rocks, 
Tii,  60. 
Huxley,  T.  H.,  Critiques  and  Addresses, 
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pods,  noticed,  iv,  242. 
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South  American  geology,  x,  235. 
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Hydrocarbon  fluorene,  vii,  224. 
Hydrocarbons  from  solution  of  cast-iron 
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Hydrogenium,  alloys  of,  viii,  132. 
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structural  formula  of,  ix,  394. 
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geological  rooms  burned,  i,  309. 
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oil-bearing  limestone  of  Chicago,  i, 
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survey  of,  x,  80. 
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meteoric  iron  of  Howard  Co.,  vii, 
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ii,  20,  88. 
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fucoids  in  coal  measures  of,  ii,  58. 
geol.  survey,  report,  i,  217,  304. 
thickness  of  rocks  of,  i,  218. 
Ireland,  volanic  history  of,   Hull,   no- 
ticed, X,  302. 
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malleable,  Davenport,  iv,  270. 
ore,  titanic  in  Wyoming,  iv,  238. 
ores  containing  phosphoric  acid,  on, 
Bogardua,  viii,  334. 
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i.  31).1,  r,  4S4- 
(•olor  of  hsudB  of.  ir,  'l^T. 
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Killebrev  and  Satford.  r«eoiin««  of  TM- 
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-173.  i 

,  .le,  ew 

ticod,  I.  SI. 

2-11.  3ii|..l>;(i.  :T7i,  iv 

406,  T 

71,  161. 

wiserino  is  octabcdrile.  i,  391. 
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measuring  phases  of  vibration  in  air 
surrounding  a  souading  body,  etc.,  iv, 
387,  504. 

method  of  measuring  wave-lengths 
and  velocities  of  sound  in  gases,  and 
on  an  acoustic  pyrometer,  iv,  425. 

determination  of  the  relative  inten- 
sities of  sounds,  etc.,  v.  44,  123. 

effects  of  magnetization  in  changing 
the  dimensions  of  iron,  steel  and  bis- 
muth bars,  etc,  v,  170.  vi,  81. 

device  for  projecting  deflections  of 
galvanometer,  v,  270. 


Mayefj  A.  if,  researches  in  acoustics,  viii, 
18,  170,  241,  362. 

method  of  investigating  composite 
nature  of  electric  discharge,  viii,  436. 

Young's  discovery  of  his  theory  of 
colors,  ix,  251. 

pitch  of  a  sound  and  its  residual 
sensation,  ix,  267. 

method  of  obtaining  thermog^phs 

of  isothermal  lines  of  solar  disc,  x,  50. 

Earth  a  great  magnet,  not.,  v,  157. 

Meek^  K  B.,  new  species  of  Trimerella,  i, 

305. 

Carboniferous  fossils  of  W.Ylriginia, 
u,  217. 
new  Silurian  crinoids,  etc..  ii,  295. 
supplementary  note  on  Lichenocri- 
nus,  iii,  15. 

new  star-flshes  and  crinoid  from  the 
Cincinnati  group,  iii,  257. 

new  species  of  fossils  from  the  Cin- 
cinnati group,  iii,  423. 

Silurian  fossils  from  Ohio,  iv,  274. 
Cretaceous  age  of  Rocky  Mt.  coal, 
iv,  489. 
Cretaceous  in  Utah,  v,  310. 
Spergen  Hill  fossils  from  Idaho,  v, 
383. 

notes  on  fossils  figured  in  the  HI. 
geol.  rep.,  vii,  189,  369,  445,  484,  530, 
580. 
Eiichondria,  new  genus,  vii.  445. 
age  of  Lignite  of  Rockr  Mts.,  viii, 
459. 
Melde's  experiment  Lowery,  vii,  493. 
Mddrum,  C.,  cyclones,  rainfall  and  sun- 
spots,  vi,  457. 
MeUicTiampi  J.  F.^  on  Sarracenia,  vii,  600. 
Melsens,  activity  of  chlorine  in  the  dark, 
vi,  53. 

condensation  of  gases  and  liquids  by 
wood-charcoal,  etc.,  vii,  66 
MendenhaJl^  T.  C,  time  occupied  in  com- 
municating impressions  to  the  senso- 
rium,  ii,  156. 

determination  of  the  height  to  which 
liquids  may  be  heaped  above  the  edge 
of  a  vessel,  v,  129. 
Mentone,  fossil  man  of,  vi,  228. 
Mercadier,  laws  of  tuning  forks,  ix,  54. 
Mercurial  colloids,  ii,  202. 
Mercuric  sulphide,  amorphous, occurrence 

in  nature,  Moore,  iii,  36. 
Mercury,  aehool  ship,  cruise  of,  iii.  396. 
Metallic  elements,  relations  between  ato- 
mic weight,  specific  gravity,  and  hard- 
ness, vi,  457. 
Metamorphism.  Dana,  vi,  13. 

and  pseudomorphism.  Dana,  x,  298. 
Meteor,  June  14,  1871,  Thurston,  ii,  63. 
double,  of  Feb.  14,  1873,  v,  318. 
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l(el«or,  St  AlezaDdri«,  il,  474. 

in  Iowa,  IS,  107,  Ltmard,  x,  367. 

In  Keutiick]'.  *,  318. 

In  Mexico,  iii,  23B. 

In  Hinneaota,  i,  30B. 

NewfonniilBnd,  vi,  154. 

Wilmington,  N.  0..  ii,  ^27. 
MeWors,  April  30Ui— Uuy  Isi,  ffirfcrojod, 


KB  ohmrved  in  Italy,  DeoEB,  v,  126, 

August.  Lgman,  it,  HL 

ID  Kurop«,  y.  IGD. 

oIAugmtia-llth,ii,!a7. 

of  Not.  13Ui-14th,  1810.  i,  30. 

of  N'oTGmber,  IS7t,  U,  470. 

of  Sot.  34-27,  1872,  A'ew(o.i,  t,  iS. 

of  Not.  14,  tL.  392. 

of  Not.  27Ui.  197!.  at  Tenerifftf,  vi, 


236. 

iron,  iii,  Tl. 

Biutlysiia  of,  JaiAton,  It,  49G, 

t        California,  111,438,  tI,  IB. 
K&auB   rmin,    WrigM,   ix,   334, 
i,  IfaUitt,  iL.  206. 
geogra{>hla3l  position  of  maaseB 
Uexico.  ii,  SSS. 

of  Homrd  Oa.  Ind ,  mtdeoidu- 
gtntottiTB  of,  and  on  solid  protochloride 


Vlrei'niii. ',!/»(;<■(,  ii,  10. 
iQSaxonj-,  vi,  237. 
VictoriH,  Smflk,  v,  107. 
Uetporito.  lirceubml,  iii,  3U8. 

Dicksoa   Counlj",   Tpno.,  Smith,  : 
349. 
Ibbonbiihran,  iv,  18. 
Iinliauu.  OOj:,  t.  IBS. 
orLnciPO,  I.  74, 

of  Niiali  Count)',  N.  C,  Smith,  : 
147. 

Sail  Gregorio,  iL  335. 


I,  294,  459,  I 

I,  203. 

of,   MaskdijTie 


o(  lllrli 

dI  Ln  Cu no.' pel 01)  nail  San  Gregorin, 
Urgiiidi.  iii   201. 
of  Ohio,  i,  30H. 
MeteoroidBanJ  aerolites,  origin  of  t,  4B2. 


i,  119 


Ueleorotogieal   observatioDs    of  tT.  3 
SaTftl  Observatorj  for  1867.  i.  71. 
on  yt  Waehiuglou.  i,  149. 
01)9erTBtory  of  K.  T_  t*p.  noliorf, 


Meteorology,  i 

ArgBOtitie,  I,  319.' 

Buchan'a  teit  book,  noticed  ii.  314. 

of  HaTBna,  ootioed,  Tiii,  401. 

of  Staten  I„  Eeuitai.  Jr..  ir.  248. 

Signal  Sarvioe  Uoolhlj-,  tS.  76. 
Uethod  of  I»st  sqiiartiB,  Abbe^  i,  411. 
il  ethyl    alcohol,   action    of   ammoiiiaa 

aldebyils  and  formate,  ix,  463. 
syntJicsie  or,  ti.  139. 
and  bensyl   componnda  contiiiiing 
BeleaiuTo.  Jadaon.  t,  139 

tiicraio,   eiplodTeneis  ot 
Lea,  X.  22. 
Uetrio  syBl^m.  BaroBTd'a  addren  on,  no- 

Uced.  m.  482. 
Meusel,  oBect  of  heal  on  some  iodjdea,  1, 

Mexican  Soc.  Nat.  Hist.,  publia 

tieed,  Tii,  74. 
Mexic  ;  new  feiue  from,  Eaton,  Til,  64. 
Henmdc  in,  i,  38S. 

opal  from,  Ti.  4es. 
.Ifr-!,fr,  |!,-Minc  of  the  i  h 

;ma    /-k™,    TOiistili 


and  Srhipa-dicker.  sulphuroua  chlo- 
ride, vi,  451. 

solphur  o):ylalrachloridp,  vi.  J52. 
and    WagnT.    eulpliurouB    acid  and 

(iciieli.  .If.  reacurotios  in  Tcgeljible  pliTj. 


OnagniLwe,  i,  2.^7. 
Michignn.   copperbearing    rocits  of   L 
Superior,  iii.  42S 

diagoQDl  iii^l4!ai  inphvaicil  festunl 
of,  vi.ad. 

geol.  Biirvoy,  i,  aOT,  :ift5. 

loJlsn  mounds  in.  Wifrrutn.  Tii.  1. 

lopopraphT.  climnte  and  gp.ilogr  o' 
Winchell,  no'ciced.  i,  GO. 
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Miorosoope,  goniometer  eye-pieoe  for,  ii, 
iO& 
life  dide,  iy.  323. 

nomenclature  of  objeotires,  Wood- 
ward,  iii,  406. 
Microsoopic    researches,    Woodward^   i 

345,  347. 
Microscopy  and  the  Amer.  Naturalist,  iii, 

156. 
MidwmjT  Is.  in  North  Pacific,  ii,  380. 
JfitfTf,  Contributions  to  Botany,  noticed, 
uL  147. 
on  Lec3rthidaceie,  noticed,  ix,  473. 
JHeseher^  protamine,  new  base  from  sper- 

matozoids  of  salmon.  viiL  135. 
Miller,  S.  A.,  Journal,  noticed,  vii,  246. 

Anomalodonta,  z,  235. 
MiUigrade  thermometric  scale,  x,  76. 
MUne-Edwards,  A.^  period  of  extinction 
of  ancient  fauna  of  Bodrig^iez,  x.  233. 
Mineralogical  collection  of  Dr.  Krantz, 
X,  240. 
of  Dr.  Troost,  yiii,  319. 
notes  on  Utah,  CaL  and  Nov.,  SilH- 
man,  iii,  195,  vi,  126. 
papers  of  v.  Bath,  i,  221. 
Mineralogische  Mitthcdlungen,   noticed, 
X,  391. 

Notizen,  von  Friedrich  Hessenberg, 
i,  473,  ▼,  314,  X,  236. 
Mineralogy,  Dana*8,  noticed,  iii,  375,  vii, 
599.  X,  60,  309. 
Jfaumatm,  noticed,  ii,  232. 
of  Utah,  Blake,  ii,  216. 
of  Central  Canada,  noticed,  ii,  390. 
oontributionB  to,  Leeds,  vi,  22. 
Mineral  constituents  of  meteorites,  Mas- 
kelyne,  i,  145,  yii,  149. 
region  of  Lake  Superior,  vi,  224. 
silicatee  in  fossils,  Bunt,  i,  379,  ii,  57. 
species,  contemporaneous  formation 
of  in  thermal  waters  Kt  Bourbonne- 
lea-Bains,  x,  228, 391. 
Minerals,  Schrauf  s  atlas  of  crystalline 
forms  of,  i,  220. 

Schrauf,  on  physical  characters  of, 
i,473. 

thermo-eleotric     properties     of, 
Schrauf  and  Dana,  viii,  255. 

at  Tilly-Foster  Iron  Mine,  N.  Y., 
Breidenbaugh,  vl,  207. 
Minerals — 
Actinolite,  vi,  211. 
.£girice,  x,  60. 
Albite,  X,  480. 
Amphiboles,  in,  211. 
Andalusite,  crystal,  E.  8.  Dana,  iv,473. 
Anglesite,  vi,  131. 

from   Arizona,   Bnuh,  y,  421. 
Anorthite,  Howes,  ix,  189. 
Antholite,  yi,  25. 


MlNKLALS — 
Anthophyllite,  ix,  229. 
AntUlite,  Shepard,  iii,  236. 
Aragotite,  Dwrand,  yi,  67. 
Asmanite,  yii,  149. 
Atacamite,  yiii,  69,  x,  391. 
Atelite,  x,  481. 
Bartholomite,  iy,  236. 
Binnite,  x,  236. 

Biotite,  pseudomorphs  after,  viii,  449. 
Bismuthinite,  yi,  127. 
Borate  of  lime,  Oregon,  Chase,  y,  287. 
Borax,  yi,  130. 

Brucite  pseudomorphs,  ?iii,  449,  453. 
Calcite,  x,  236. 

pseudomorphs  after,  yiii,  379. 
Chalcophanite,  x,  391. 
Chladnite,  v,  107. 
Chlorastrolite,  x,  24. 
Chlorite,  yi,  208. 

pseudomorphs,  yiii,  381,  x,  17. 
in  trap,  Howes,  ix,  454. 
Chlorothionite,  x,  481. 
Chondroditc,  yi.  212,  ix,  63,  x,  89. 
pseudomorphs    after,    viii,    447, 

455,  456. 
Chromite,  ii,  204,  yi,  132,  yii,  152. 
Chrysolite  in  Ossipyte,  iii,  49. 
Chrysocolla,  yi,  131. 
Corundum  in  N.    Carolina,  eta,  iii, 

301,  iv,  109,  175,  yi,  180,  461. 
Cryptohalite,  x,  481. 
Cryptomorphite  ?,  Chase,  v,  287. 

from  Nevada,  iy,  146. 
Oulsageeite,  yii,  425. 
Damourite,  iy,  238. 
Datolite,  iy,  16,  yiii,  68,  434. 
Dawson  ite,  Harrington,  ix,  64. 
Diabantite,  Hawes,  ix,  454. 
Diaphorite,  i,  381. 
Diamond,  large,  y,  313. 

California,  y,  384,  yi,  133. 

in   Xanthophyllite,    Jeremejew,   iii, 

57. 
Dolomite,  vi,  213. 

pseudomorphs    after,    yiii,    449, 

453,  456. 
Enargite,  vi,  126. 
Enstatite,  v,  107. 

pseudomorphs  after,  viii,  448. 
Fahlunite,  in  crinoid,  etc.,  i,  378,  379. 
Fassaite.  pseudomorphs,  ix,  403. 
Feldspurs,  optical  properties  of,    ix, 

322,  X,  480,  508. 
Fichtelite,  Mallet,  iv,  419. 
Freieslebenite,  i,  381. 
Gahnite,  Brush,  i,  28. 
Garnet,  iv.  147,  viii,  434,  x,  17. 
Goyserite,  vi,  66. 

Gold  and  silver  alloy,  native,  ix,  229. 
Hallite,  vii,  431,  x,  309. 
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Homntito  deposiW,  PnW,  ix,  -133. 

UiBingerito,  iv,  Vl. 

HorableDde,  psoudomorphs  after,  viii, 

U6. 
Humite,  i,  90. 
H^rdroQuorite, 
Idocruo,  curious  auociation  of,  rili, 

434. 
iDdianaile,  I,  306. 
IridoBmine,  vi,  Ui. 
JeSnisile.  vii,  423,  i,  30: 
KJfrulfine,  vii,  33 B, 
LMbradnrita,  i,  SI.  4S0. 
rocka  of  WftWrville,  N 

Dana,  iji,  4S. 
Lead     in    NewbDrjpart,    Mbsi- 

329. 


r,  H„  £.  f 


Leuouigite,  vi,  24. 


UmoDil^,  MaOit,  ix,  460. 

LimoDltea,  Lowar  Silurian,  ix,  471. 

LiTiDgatoDite,  riii.  14&,  ix.  64. 

UagnetiK,  ri,  132. 

pseudomorphs,  Dana,  riil,  4S4. 

Mercuric  Hulphide,  i,  :iSO,  ii),  iG. 

Melaeinnnbar,  Moore,  ill,  42. 
'    HetacinDsbHriU,  Dwand,  vi,  67. 
[  ULoB,  vi,  201. 

UiorouUne,  x,  4S0, 

ICtranstoDa  fr«m  Pbul,  ri,  S6. 

UontioeUfto,  peendoniorpfas  after,  <z, 
40S. 


SerpeDliae,  vi.  209,  Ztu,  coDveniwi of 
BTgUlaceouB  rock  U>,  ix.  403,  p«o- 
domorpbs,  iii,  237,  iv,  II,  TiU,  3!), 
447,  ix,  103. 

BMuroIite,  vi,  269 ;  in  Helderbeig 
rodca,  vi,  346. 

Stibioferrite,  vii,  163. 

Stirlingite.  iv,  146. 

Sulphur,  product  of  the  wttrld,  »i  ITt 

Sulphuric  acid,  native,  iv,  US. 

Talc,  analjais,  Adger,  iv.  419. 
pseudomorphoas.  vi.  23. 

TelluriiiiD  iti  Colorado,  t,  386. 

Tin  in  Queenslnnd,  Oregory,  ».  1S7. 
wood,  in  Georgia,  viii,  302. 

Trautwinite,  v,  313,  vii,  loj. 

Tremolite,  Lerds.  ii,  Ti^. 

Tridymito,  x,  3li3. 

Trlnkerito,  ii  160. 

Tscliermakilo,  vii,  239. 

Ulexiie.  ii,  i5n.  vi,  I30. 

VBrmioulites,  vii.  428,  viii,  139,  i,  309l 

Veazelyte,  viii.  14&. 

Wfirwiddte,  SmiOt,  viii.  432, 

Wemorite,  vi,  26. 

Wlieclerite,  foasil  reaio,  Laeis,  vii.  'II. 

W'inkworthite,  ii.  IfiO. 

Wiserine  is  Ootatiodrite,  x,  391. 

Wulfenite,  vi,  lac. 

XanM&M,  X,  aa«,  »1. 

ZeiuMTite,  tv,  lU. 

Zirii-.  orvBtolB  of,    fharpla.  vii.  '. 

■      ■ ;/,T<,.-S  iv 


•,   il.:; 


(.(  ![ 


CrelanaouB.  Sauk  \"allev.  iti,  IJ. 
lipiiite,   Wiitcheti,  x.  mi. 
RboI.  Report,  V.  sr.t,  vii.  SS",  I,  306- 
raeteor  in.  i,  308. 

vallej-of  the  Minnesota  Riv.,  ii,.11}. 
MInnI,   J.  J.,  spark-ndjuster   for  Holci 

mHchine,  TJi,  IS  4 
Mississippi  dcltu,  Hitgard.  i,   2^.^,  3>6i 

Miasissippi,  filt  analysis  of  anils,  HiJgiifi. 


Qimrtz,  I,  4JG 
Rolstoiiile,  ii,  3(1. 
Rtepperite,  iv,  146 

Sal:,  elSarBscont,  i 


Entomological  Rept.,  viii,.^23.  i.  M, 
Ueol.  Rcpt.,  vii,  SI,  337.  ix,  83. 14«, 
height  of  SL  LoniH  directrix,  ix,  309. 


,   Koob  ;iud  the. 
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Missouri,  meteoric  iron  in,  z,  401. 

pic^eringite  from,  yii,  520. 
MUtiea,  Maria,  Jupiter  and  its  satellites. 

i,  393,  V,  454. 
Mivart,  G.,  Genesis  of  Species,  noticed, 
i,391. 

Man  and  Apes,  noticed,  vii,  444. 
Common  Frog,  noticed,  ix,  1 56. 
Mixter,  S. «/.,  effect  of  flame  on  electric 

spark,  ix,  54. 
Mixter,  W.  O.,  estimation  of  sulphur  in 
coal  and  organic  oompouuds,  iv,  90. 

specific  heats  of  zirconium,  silicon, 
and  boron,  vii,  506. 
Mojfdt,    T^  sun-spots  and   atmospheric 

ozone,  viii,  477. 
Mohr.  establishment  in  Ohio,  i,  392. 
Mojsvar,  E.  M.    v.,    Gebirge  um  Hall- 

statt,  noticed,  viii,  68. 
Molecular  heat  of  sinular  compounds, 

Clarke,  viii,  340. 
Montana,  corundum  from,  vi,  180. 

maps  of  geyser  basins,  viii,  146. 
Moon,  change  of  objects  on,  iv,  326. 
Moon,  R.,  measure  of  work  in  the  theory 

of  energy,  noticed,  vi,  301,  460. 
Moore,  G.  E.,  native  mercuric  sulphide, 
i,  380,  iii,  36. 

electrolysis  of  the  substituted  deriva- 
tives of  acetic  add,  iii,  177. 

chalcophanite,  a  new  mineral,  x,  391. 
Moore,  W.  />.,  footprints  in  Carbonifer- 
ous of  Pennsylvania,  v,  292. 
Moorman,  J.  J.,  work  on  Mineral  Springy, 

noticed,  vi,  320. 
Morey,  C.  J.,  phonautograph,  viii,  130. 
Morgan,  paraffins  of  Pennsylvania  petro- 
leum, X,  52. 
Morley,  E.  W,,  apparatus  for  rapid  filtra- 
tion, vi,  214. 
Morse,  E.  S.,  reply  to  Dall,  i,  136. 

early  stages  of  Terebratulina  sep- 
tentrionalis,  ii,  305. 

oviducts  and  embryology  of  Tere- 
bratulina, iv,  262,  noticed,  vii,  161. 

syptematic  position  of  Brachiopoda, 
noticed,  vii,  154. 

first  book  of  Zoology,  not,  x,  396. 
Morse,  W.  Ii.,  induced  eurreuts  in  lAag- 

neto-electric  engine,  ix,  386. 
Morion,  If.,  color  of  fluorescent  solutions, 
ii,  154,  198,  :i65. 

Americran  eclipse  expedition,  iii,  391. 
Mosaic  account  of    creation.   Warring, 

noticed,  x,  239. 
Moses,  T.  F.,  Unity  of  Natural  phenome- 
na, noticed,  vi,  398. 
Motion,  molecular,  OroU,  iv,  229. 
Mount  Whitney,  vi,  308,  397. 

Washington,  meteorological  obser- 
vations on,  i,  149. 


Mt  Washington,  in  Berkshire,  vi,  265. 
Mountain  making,  Fisher,  noticed,  x,  387. 
Mountains,  origin  of,  Dana,  v,  347,  423, 

vi,  12,  170. 
Mud,  frost-striations  in,    Gouiding,  vii, 

245. 
Mudlumps  of  Mississippi  delta,  Uilgard^ 

i,  238,  356,  425. 
Jf«tr,  J,,  Glaciers  in  California,  v,  69. 
Mtdder,  synthesis  of  an  isomer  of  uric 

acid,  vii,  55. 
Mailer,  J.,  Cyathium  of  Euphorbia,  iii, 

380. 
MuUer,  i>.,  effect  of  eclipse  on  magnetic 

needle,  1,  392. 
Munroe,  C.  E.,  estimation  of  phosphoric 

acid,  i,  329. 
Munroe,  H.  S.,  geological  report,  noticed, 

viii,  158,  X,  240. 
Murchison,  i.  151. 

Murrish,  J.,  geol.  rept.,  noticed,  iii,  306. 
Muscle,  mechanical  work  done  \)j,Nipher, 

ix,  130,  Haughton,  x,  183. 
variation  in  the  streng^  of,  Nipher, 

X,  321. 
Muaculas,  dextrine,  v,  64. 
Museum  of  Comparative  2iOology,  report, 

noticed,  vii,  607. 
Musical  harmony,  Mayer,  viii,  252. 
note,  curve  of,  Mayer,  viii,  177. 

N 

Naphthalin,  homologies  of,  i,  214. 
Naphthas,  distillation  of,  ii,  1 84. 
Naturalist,  American,  noticed,  i,  76,  ii, 

229,  iii,  156,  ix,  68,  x,  488. 
Naumann,  C,  on  pseudomorphism, v,  312. 
Naumann,   influence   of  position  of  the 
oxygen  atoms  in  the  molecule  upon 
boiling  point,  vii,  r>88. 
Nebraska,  Geological  Rep»rt,  iii,  147. 
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Photography,  ifipLication  to  natural  hi8- 
toiy,  iii,  ISft. 
_..,.._  ...  ..-  _.  „  jjj 

>aliH,aa9. 

LTBquinoDe,  ii,  140. 
Phjllosi'ra,  remeiiics  fi)r,  \,  ■2'i-l. 
PhypimI  =cic,.iic-os.  niiillioinatJOiil  !md  pliil- 
QSoiiliiciil  stnto  of,  Lovering,  viii,  297. 
i   from   Lawrenca 


r  aud  coamical,  Norton,  i 


Pinart,  A,  L..  Vo^nKes  b  la  L'ota  Nord- 

Oueat  de  rAmoritiiiB,  notiisd,  i,  400. 
Piniier,  luotic  acid  oF  ally]  series,  viii, 

propnrKJ'lene,  a  new  hydrocarbon, 


Piiati  and  De  FrtutiJiis,   oipaDBion  it 

phosphoruB,  ii,  217. 
PHI,  new  crtistac«iiD   from   Water-Un 

group,  Buffalo,  i,  311, 
Planpta,  diameter*  of,  i,  167. 

elements  of,  Ptlsra,  ir,  400,  49S. 
Planets,  mean  motiooB  of  ^e  four  ci 
Pierce,  iii,  G7 ;  ftntvnxMJ,  ill,  308,  W, 
336.  S21. 

new,  t,  4T4,  U,  aoi.  303,  3SD,  4Tt,  ^ 

367,  3U2,  480,  it,  244,   2HI,  V,  Gl,  i^ 

Gl,  39S  lil,  244,  446,  Tiii,  78,  ix.  IL 

1,49.  * 

Bee  Aakroidt. 

Plantr,  G.,  sticondary  currentB,  vi, 

eSect  of  electricity  of  high  te 

on  liquids,  x,  56. 

Plants,  fossil  Devoiiao,  Douuon,  ii,  41IL 

Plants,  see  Sokuty, 

Plateau,   T..  «(p«Timeot  in  referenoa  I) 

vapor- ve.iicloB,  iv,  139. 

Plateau's  j^lyooric  liquid,  t 

Platinum  liaseg,  bi 

ebloriil.  a  nei 

Plaltoer's  Blowpipe  AubIvbib,  not.  ii,4TL 

Pliocene  sliull  illustrated^  noticed,  i,  314' 

PoieoQE,  effect  of,  on  moHuaka,  iz,  Iii 

Polaris  Toyiige,  report,  vii,  62J. 

Polarization,  electrical,  ix,  144. 

of  met^c  iurfacM,  viii,  85. 

of  plalea  of  oondanaMa,  noyw,  M, 

108. 

Potloplt,  A„  BoWniral  Index  to  medlnJ 

Pojinff,  oviilulion  of  ketones,  ir,  G 
Popular  Sciunce  Monthlv.  iii.  484 
Porter,  Horn  of  Colorado,  not.,  v 
Potassium,  action  of,  on  ethyl  buc 
Renuvn.  ix,  120, 

chlorate,  dscoraposition,  iii,  3 
didirorasl*;.  use  of  in  organic 


*,  Joh„ 


i]ior-deu8ily  or,  rii,  51. 
Piwhfl.  G„  fuiiso  of  the  blue  and  vieW 

haloyant  colors  in  flshos,  iv.  7S 
P    IkdVH,     oLservatioDB     Struve,    aa- 

ticed,  I,  :i9S. 
F    rtiilr-\  L.   K.   Cnistacea  dredged  ia 
Gulf  Slreiun,  i,  141. 
expedition,  PaU's  report  on  Brachi- 
podaoi,  ii,  153. 
Deep-aea  Corals,  uoticed,  iii,  65. 
corals  at  (ialapagoB  laland)!.  x,  79!. 
PoiBeli.   J,    Ii'.,   geological   structure  oi 
country   nortii    of    Uraud    C^on  (f 
Colorado,  v,  456. 

Cafloua  of  Colorado,  not.,  ii.  74. 
KxplorntioL   of   the   C'olonido,  no- 
ticed, .1.  303. 
Powers'  War  and  Weatber,  not,  ii.  313. 
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Prasoott,  A.  B.,  Organic  Analysis,  no- 

tioed,  iz,  215. 
akioholic  liquors,  noticed,  iz,  329. 
Pressure,  barometric,  effect  of  chanf^e  of, 

on  human  beings,  iv,  248. 
Pntkoiehj  «/l,  solyent  action  of  water,  iv, 

412. 
oiirrelation  of  the  Coal-measures  of 

Britain,  France  and  Belgium,  iv,  413. 
old  beach  on  Isle  of  Portiand,  £ng., 

z,  390. 
PrwosL  preparation  of  epichlorhjdrin, 

z,  376. 
Prime,  /!,  J^.,   hematite   deposits,  iz, 

433. 
Prince  Rupert  drops,  vi,  232. 
Priority,  question  ot,  BilHnga,  iii,  270, 

iy,  399;  ffail,  iv,  106. 
Prior's  Names  of  British  Plants,  i,  475. 
Prism,  erecting,  Ztntmaym-,  iv,  64. 
Propargylene.  z,  293. 
Propionic  add,  B3mthe8is  of,  vi,  53,  454. 
Protamine,  new  base  from  spermatozoids 

of  salmon,  viii,  135. 
Proteine  series,  ii,  457. 
Protozoa,  see  Zoology. 
Pseudomorphism    and    metamorphism, 

Dana,  z,  298. 
Pseudomorphs  of  chlorite,  Lake  Supe- 
rior, PumpeByj  z,  17. 
of  serpentine,  Rand,  iy,  71;    vom 

Bath,  iz,  403. 

from  Hayana,  iii,  237. 

etc..    from    Tillj-Foster    iron 

mine,  Dana,  yiii,  371,  447. 
Pult^,  mechanical  equiyalent  of  heat,  z, 

55. 
Pumpdiy,  R.,  paragenesis  of  copper,  eta, 

ii,  188,  243,  347. 

geological  report,  yii,  61. 
pseudomorphs  of  chlorite  after  gar- 
net, L.  Superior,  z,  17. 

and  Brvoka,  age  of  copper-bearing 

rocks  of  Lake  Superior,  iii,  428. 
Purple  of  Oassius,  y,  378. 
P^kfyuvm,  F.  W.,  blind  fish,  etc,  of  Mam- 
moth Caye,  iz,  409. 
Pyramid,    queen's    chamber    in    great, 

Smiih,  vi,  321. 
PyrogalloL  action  of  chlorine  on,  z,  378. 
Pyroligneous  acid,  coloring  matter  from, 

V,  298. 
Pyrometer,  acoustic,  Mayer,  iy,  425. 

Q 

Quarrying,  phenomena  obseryed  in,  iii, 

222. 
Quaternary,  see  Geology. 
Queretaro,  geological  report,  yii,  517. 
Quincke,  M.  G,,  polarization  of  metallic 

surfaces,  yiii,  65. 
electrical  polarization,  iz,  144. 


Quinidine  sulphate,  method  ef  terting,  z, 

54,  148. 
Quinizarin,  yii,  225. 


Rabies  mephitica,  Hovey,  yii,  477. 

Radlkofer,  Monograph  of  Serjania,  no- 
ticed, z,  311. 

Radzieseweki  and  Saikawski,  asparaginic 
acid  from  pancreatic  digestion,  iz,  141. 

Rain,  artificial  production  of,  not,  ii, 
313. 

fall  of,  at  Hilo,  Hawaii,  i,  232. 
Rainfall  and  solar  spots,  BrockkOty,  yiii. 
439. 

at  San  Francisco,  Chase,  iii,  234. 

Rain-falls,  Chase,  ii,  69. 

Rainier  Mt,  height  of,  iy,  156. 

Ramsay,  A.  C,  Physical  Geology  and 
Geography  of  Great  Britain,  y,  72. 

Ranee,  0.  £.  de.,  geoL  map  of  Green- 
land, noticed,  z,  58. 

Rand,  E.  S.,  Rhododendron,  etc.,  noticed, 
i,  476. 

Rand,  T.  D.,  pseudomorphs  of  serpen- 
tine, iy,  71. 

hisingerite  from  Lancaster  Oo.,  Pa., 
iy,  72. 

Rankine,  U.  J.  M.,  sea  wayes,  ii,  473. 

Rath,  G.  y.,  mineralogical  papers  of,  no- 
ticed, i,  221,  yii,  150,  iv,  72,  viii,  319. 
on  serpentine  pseudomorphs,  iz,  403. 
phosphate  of  lime  at  Bamle,  Nor- 
way, z,  236. 

Ralhbun,  Brazilian  Deyonian  fossils,  yii, 
607,  z,  154. 

RatUert,  purification  of  salicylic  acid,  z, 
64. 

Raymond,  R.  W.,  Statistics  of  Mines  and 
Mining,  noticed,  i,  232,  yi,  146,  227, 
vu,  439,  z,  392. 

Mines,  Mills  and  Furnaces,  noticed, 
111,  303. 

calorific  yalue   of   the  lignites  of 
Western  America,  yi,  220. 
Reade,  T.  M.,  work  on  Post-glacial  pe- 
riod, noticed,  iv,  241,  504. 
Reed^  S.^  trains  of  bowlders,  and  trans- 
port of  bowlders  to  level  above  their 
source,  v,  218. 
Reflection  by  glass,  iz,  143. 
Refraction,  conical,  z,  297. 

double,  of  viscous  fluid  in  motion, 
vui,  63. 
in  Iceland  spar,  iv,  404. 
of  liquids,  indez  of,  viii,  386. 
of  thin  plates,  indez  of,  iz,  308. 
Regel,  E.,  work  on  California  plants,  no- 
ticed, vi,  77. 

on  Vitis,  noticed,  vii,  152. 
Reic?iardt,  parabin,  a  new  carbohydrate, 
z,  218. 
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Jleiai,  berometrical  measurementB  fn  Ec- 
uador, ii.  iei. 
Semsea,  /.,  parn-beiuoic  acid,  i,  4S2. 
tnvMtigHtiniis  oa  parasulpho-benzaic 
Bffld,  V,  179,  3J4,  3B4, 

isoraerio  sulpbosalicylic  odd,  ri,  284. 

paratolurio    arid,    oitropuruulpho- 

beiizoic  ncid,  action  of  potaenium  on 

ethfl  BuCCinaW,  ix,  IIS. 

HenBTier,  E.,  Tableau  des  Terrains  8edi- 

mentaireB,  noticed,  vlii.  400. 
Beaeati    pcnloKonol  duos  Vooeaa  Pad- 

fique.  noticed,  i,  78. 
9i)ei«ttnK  medium   in    epace,   Hall,    Ii, 

Btipkighi.  L.,  solar  protuberances,  1. 2B^, 
8dntUU»on  of  sCnrs,  ii,  232.  • 
solar  eclipse  of  Deo.  1811,  lii,  312. 

Besordo,  rii,  Si. 

Betene,  x.  291i. 

Ke]>G,  T.,  on  whirltriude,  etc,  not.,  it,  60. 

Jiej/rrulnn,    bromoform    in    oommeralnl 
bromine,  x,  S16. 

Bey'uildi,  meruilrlAl  MlloidB,  ii.  303. 
tofxs  roused  bj  evapomCion  from 
B  Burfaco,  Tiii,  'AS&. 

Rejnolds,  Uidwa;  lalands  in  N.  PadSc, 
ii,  380. 

Rliode  Iitlaud,  pritnordinl  rossllB  in  peb- 
bles ot  Newport  ConglonierMe,  x.  479. 

Moi,  W.  S.,  eSscUi  of  poiMns  on  inol- 


R   ha  d.    !    n    ]e\  npp  n 


Rosewood, 


OnrcD'a  Valloj  earthquske,  it.  31t. 
Itodwcll,  Q.  F..  Birth  ot  ClieimBtiy,  bs 

tired,  Tii,  450. 
Rogrrs,  W.  B.,  Primordial  fosBilg  in  pib- 

blea  of  NeiTport  (R.  I.)  conglummu, 

I,  479. 
Roiti,  M.  A.,  electrical  phenomena,  tiii, 

387. 
Rommier,  inferior  homologne  of  bcnml, 


duration  and  multiple  chBracler  d 
fiaabea  of  lightning,  r,  163. 
ej-B-piece    micrometer  for  fpBdia- 

eeeondary  spectrft.  ri,  172. 
optical  melliod  of  studviDg  the  ii- 
brationa  of  solid  liodies,  riii,  128. 

horiiontal  pendulum  for   ine»Etu«- 
ment  of  Boltds.  ii,  144. 
RoKoe,  an  vanadium,  i.  374. 

cximpoDnds  of  timfrsten,  iii,  3G9. 

and  Sehvtter,  absorption  ■peeM<f 

potonaium  and  sodiiiDi.  ix,  StS.  I 

RoaB,  F   ammoniacal  oomptnmda  of  O  4 
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Rcktlije     n  nmiltc  n    hina,       It 

porcela  n  roLk»  of     I     a       1  J 
Rtdgway  R    relat    n  bct«  en  color  and 

geogn  pt  cal  diatrihut    n  n  h  rds    t 

454   V      0 
Rdev    C  \      }■  ntomo  c^cal  report  not 

Riitt     11    kphosoloris\      587 
Rie  D   /xi  and  ■-    oa      off    t  of  mng 

net  a      o     olectr  c  d  x  ]iart,c  n  rare 

fled  gases,  vi      1J8 
H  Tiere    t     fow  1  man  from  Mcntonc  n 

It  it   not  vd    V     41   I      43 
.Boinrfaind  ir  git   spe   he  heal  of  oc 

cl   led  hydroge     v  J  7 
Rob  nson    J     checli  I  at  of  Ferns    no 
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S.  P^  iridium  oompounds,  ii, 

^oal  notes,  yii,  180. 

:ht   emitted    by  the  vapor  of 

iv,  69. 

Madf  yiii,  383. 

ieptic  action  of,  iz,  214. 

Tition,  z,  377. 

ie  purification  of,  z,  64. 

lutiona,  viacoaity  of,  z,  296. 

',  spectral  lines  of  low  tempera- 

i,  141. 

,  iz,  304. 

cid,  identical  with  benzoic,  z, 

Q,   Bwrdon^  Huizinga*8  ezperi- 

on  abiogenesis,  vi,  384. 

rical  phenomena  of  leaf  of  Dio- 

i,  396,  Tii,  143. 

).  F.,  meteorological   observa- 

loticed,  iz,  327. 

e  of  the  Palisade  range,  ii,  469. 

I  Islands,    rainfall  at  Hilo,  i, 

Einoes,  ii,  76,  464,  If,  331,  406, 
476,  vii,  616,  626,  viii,  467. 

ingo,  geology,  etc.,  of,  GaJbh^  i, 
127,  iii,  481,  vii,  234. 

rt  of  commission,  ii,  314. 

ic  acid,  iz,  214. 

0.,  works  on  Crustacea,  noticed, 

,  iz,  230. 

;>-8ea  animals,  noticed,  vi,  470. 

Bvegrian   hydroids,  noticed,   vi, 

r,  eruption  of  volcano  of  Oolima, 

Uey,  Minn.,  cretaceous  basin  in, 
iii,  17. 

and  Humbert,  Mezican  Myria- 
loticed,  vi,  229. 

,  A.y  variation  of  gravity  in  Rus- 
383. 

A.,  on  eruption  of  Vesuvius, 
1,  z,  481. 

1,  C.  M.,  work  on  marine  mam- 
loticed,  vii,  161. 


Schools,  public,  natural  science  in,  iii, 

168. 
Schorlemmer  and  Dals^  aurene,  iii,  140. 
Schott,  0.  A.,  tables  of  rain  and  snow 
in  the  U.  S.,  noticed,  v,  239. 

cycle  of  magnetic  declination,  vii, 
448. 

secular  changes  of  magnetic  declina- 
tion, iz,  26. 

on  determining  time  with  portable 
transit  instruments,  z,  74. 
Schrauf,  A.,  Atlas  der  Erystallformen,  i, 
220. 
Physical  Mineralogy,  i,  473. 
Mineralogische  Beobachtungen,  no- 
ticed, vii,  160. 
on  veszelyite,  noticed,  viii,  145. 
and  E.  S.  Ikma^  thermo-electric  pro- 
perties of  minerals,  viii,  266. 
S<ivuhe,  maltose,  iz,  140. 
Schuster,  spectrum  of  nitrogen,  v,  131. 

unUateral  conductivity,  viii,  464. 
Sahutzenberger,    compounds    containing 
phoi^horus  and  platinum,  iv,  227. 

and  Girardinj  determination  of  free 
ozygen  in  solution,  v,  379. 
Schweitzer^  P.,  composition  of  coal,  z, 

236. 
Schwendener's  theory  of  lichens,  Kcer- 

ber,  z,  66. 
Scientific  series,  international,  noticed, 

V,  241. 
Scoiomboffj  localization  of    arsenic    in 

the  tissues,  z,  474. 
Scotland,  fossil  trees  of  Oraigleith  quarry, 

z,302. 
Scott,  J.,  on  tree-ferns,  etc.,  not.,  iz,  66. 
Scudder,  S.  H.,  Canons  of  systematic 
nomenclature,  iii,  348. 

Carboniferous  myriapods,  noticed, 
vi,  225. 

cockroaches,  noticed,  viii,  143. 
Insects  of  N.  Hampshire,  iz,  232. 
post-pliocene    strata    of    Sankoty 
Head,  z,  365. 
Sea  waves,  ii,  473. 


dredgings  of  deep,  see  Ocean, 
H.,  Spectrum  analysis,  iii,  318.    Seaman,  W.  H.,  use  of  the  term  cyclosis 
separation  of   magnesia  from  ,      in  America,  viii,  469. 

Seamen,  B.  C,  Views  of  Nature,  noticed, 

vi,  80. 
Sears,  D.,  magnetism  of  soft  iron,  viii, 

21. 
Secchi,   A.,   new    spectroscopic    combi- 
nation, i,  463. 

spectroscopic  notes,  noticed,  v,  321. 
variation  in  diameter  of  sun,  v,  397. 
on  solar  structure,  z,  71, 490. 
Sedgwick,  biographical  sketch,  vi,  45. 
Seebach's,  K.  von,  earthquake  of  March 
6,  1872,  Emerson,  viii,  406. 


I  and  soda,  ii,  363. 
piitheais  of  coniin,  i,  373. 
rate  of  chlorine,  ix,  461. 

nitroanthracene,  vii.  224. 

A.,  Mallet's  view  of  fusion  of 
;,  viii,  387. 

d  and  zinc  deposits  of  south- 
•n  Missouri,  x,  300. 
,  0.,  Descent   and  Darwinism, 
d,  iz,  326. 
itmospheric  hydrogen  perozide. 
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Stentanit.  C,  preserration  of  uiBtanuc*! 

prepBTBliaDB.  I,  1S5. 
Selenium,  effect  of  light  on.  dnciug  pas- 

sage  of  eUctric  current,  v,  3Ut. 

iu  methyl  ftud  beiaji  njmpoimdB, 

Jofkaon.  I,  139. 
S^laek.  C.  S.,  pbotogrephy  of  slar-cLiis- 

tore,  Ti.  16.  399. 
Selwyn,  A,  K.,  goologit«l  report,  notioed. 

T,  m,  Tii,  617,  ii.  310. 
Ugmdc  of  TancouTer  Is.,  ix,  318. 
SeoMrituu,  time  oooiipied  hi  c^mmiuii- 

cating  ImpreHsJoiis  to,  MmdttJu^  ii. 

1S6. 
Seatiai,   geometiicBl    mid    inSaiteBimal 

analysis,  noticed,  ii,  T6. 
Sflie,  C.  da,  n6vi  of  JuAedal  and  its  gla- 

Seitant,  protmotiiig.  ix,  483. 

Sq)berl/i,  taurin  ool  iaethioluunlde,  nii. 


,  £..  OreenUnd 


Shaler.  N.  S.,  ahange*  of  level  on  coadt 

oE  Uaioe,  noticed,  ii,  316. 
Sharpla.   S.  P.,    dredgings   from  Gulf 
Stream,  i.  18S. 

forma  of  galvanic  battery,  i,  347. 
crrBUli  of  unc.  *ii.  SS3. 
Sham,  J.,  diamondB  of  S,  Afrioa,  i,  B 


42L'. 


■r-dHin' 


,  arii.  C.  U.,  phosphaEic!  aanda  in  S, 
CaroliOQ,  ii,  58. 

Searsmont  meteoric  stone,  ii,  133. 
serpootine  of  HnvnuH,  iii.  S3I. 
meteoric  iron,  El  Dorado  Co,,  Cal,, 
lit,  438. 

ponindiim  region  of  N.  llarolina  and 
Gcorxia,  iv,  109,  ITS. 
SdiButz.  Prodromus  llonogrsphiai  Geo- 

rum,  noticed,  iii,  :t«6, 
ShoOtin(f  ataiH,  see  Mtteori. 
Shufeldl,   a.    W„   Kiploraliona  of  the 
lallimim  Toliuuiilepec,  noticed,  v,  484. 
SieHold,  Anatomy  of  the  l[iveri4>hratii, 

noticed,  viii,  14ii, 
Silicic  ether,  products  of  reduction  of,  ii, 


408. 

Geological  and  miueralogical  note 
OB  miniuR  districts  of  Utah,  Iii.  195, 

TDlOToacopic  diamonds,  with  zircon 
and  topaz,  in  hydraulic  wachings  ii 
Caiilomia,  r,  33i. 


Simman,  B.,  meteorie  iron.  Cal..  vi.  IS. 
miueralogical   notes,  with  deaoip- 
tioD  of  Priceila,  a  new  horale  of  m^, 
Yi,  136. 

U>lluriuiu  orei  of  OoL,  Tin.  Ii.  . 

SUtanslysiH,  A7far4  vi.  388,333,  Tii,L     I 
saver,  action  of  tight  on.  Lea.  tii,  4B3. 
bromide,    seositiTeiieaB  of,   to   ID- 
called  inactive  rsy a,  vii,  140. 

chloride,  combination  with  num' 
ric  Iodide,  im,  vii,  34. 
Huoride  of,  iv,  60. 
iodide  aod  bromide,  action  of  U^ 
on.  Lea,  ix,  ifiS. 

salts.  seositiTenese  to  light,  ii,  U1. 
eotubility  of.  Lea,  vii,  976. 
SiredoD  meUmorpbosea,  Oopt,  i,  89. 
SmiUi,  E;  Foods,  noticed,  vi,  330. 
Smith.  R  A,.  geoL  rvpL,aotjc«d,is,4M, 
■Snith,  F.  a.,  sunspot,  i,  474.  i 

SmiOi,  B.  Z..,  queea'a  chambei  in  0» 

great  pyramid,  vi,  321. 
Smith,  J.  L.,  determiniition  of  slki^iN 
iu  silicates,  i,  2G9. 

cooipoaition  of  meteoric  stone  ol 
SoBrsmoat,  Ue.,  ii.  201). 

geographica]   position  of   mctMric 
iron  in  Hciioo,  ii,  H35. 
San  Gregorio  meteoriw,  etc,  ii,  33S. 
Yictoria    meteoric     iron,    aud   m 
ohlodnite  or  eustatile,  t.  107. 

[onuidiun  from  Sattii  OmIiM 
Georgia  and  Montana,  vi,  Ino. 

warwiokilc,  vii.,  432. 

curious  associatiou  of  garoet,  ido- 
crase  and  dutolite,  viii,  -134. 

volume  of  coUected  researches,  rnr- 
ticed,  viii,  141,  240, 

Nuah    CoiiDty    meleori'te, '  I.   141. 

psseage  of  two  bolidea  over  midiUe 
Kentucky,  »,  'lOS. 

meteoric  iron  of  Dickson   Comitj, 
Tenn.,  i,  349. 
Smith,  S.  /.,  fossil  insect,  Carboniferoio, 

drcd^gs,  L.  Superior,  ii,  373,  448. 
Tomocaris  I'eireei,  iii,  373. 
early  sts)n<s  of  the  lobater,  iii,  401. 
magalops  stage  of  Ocypoda.  vi,  61. 
cnistaces  common  to  Lake  Superiw 
and  Europe,  vii.  161. 
tti he- building  amphipodn,  vii,  6i>l. 
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k^  noridaa  Bryoso^  vii,  602. 
Fiamif  spectra  of  star-shine, 
'246. 
sring  as  infioencmg  dimate,  ii, 

sea,  utrntyottBOgord,  iv,  434. 
dienta  in  sediments  from  silt 
i,  Lomghridge^  yii,  17. 
^  of  add  and  time  of  diges- 
xtraction  tt,  Lougkridge;^  20. 


em,  oonyersion  of  brodne  into 
ine,  X,  149. 
Sa/num^  lotaiUiTj  polarization 

aljsia^  ifoyw,  Till,  170,  247. 
aring  waye-lengths,  in  gases, 
iy,  426. 
Mper  of  Badan's  on,  Mayer,  iy, 

IS  of  yibration  in  the  air,  eta, 

iy,  387. 

o^  and  its  residnal  sensation, 

ix,267. 

tion  of,  by  flame,  yii,  614,  yiii, 

all  and  Henry  on,  x,  477. 

relatiye    intensities    of,    eta, 

y,  44,  123. 

flames,  x,  382. 

lerican  geology,  ffgatt,  x,  236. 

olina,  phosphatio  of,  1,  306,  ii, 

fleet  on  Oharleston  bar,  x,  121. 
ooean,  thermal  condition  of, 
226. 

hj  J.  P.,  eye-piece  for  miiTo- 
1,408. 

J.  0.,  Beoent  origin  of  man, 
x,77. 

Mring  of  Beyonian  botany  on 
f,  Dawdon,  ii,  410. 
lan  hypothesis  of  determination 
7. 

lis  of,  Miyart,  noticed,  i,  391. 
ayity  balance,  ParisJi,  x,  362. 
»pe  for  measuring  intensity  of 
light,  eta,  ii,  138. 
meter  for,  Boodj  yi,  44. 
graphs  of  difEraction-gratings, 

f  difEraction-grating  for  solar, 

7,  472. 

scent  eye-piece,  yiii,  64. 

•pic  combination,  Secchi,  i,  463. 

ration  on  comets,  yi,  393. 

y  of  Italy,  memoirs,  noticed, 

analysis  in  titrition,  x,  216. 
rora,  i,  216,  372,  ii,  466,  iy, 
31,  320. 


Speotrom   diromoephere,  catalogue   of 
bright  lines  in,  Toung,  ii,  332. 
of  Coggia's  comet,  yiii,  166,  398. 
of  corona,  Toung,  ii,  63. 
distribution  of  chemical  force  in, 
Brajm-f  y,  26,  91. 

heat  in.  Draper,  iy,  161. 
lightning,  ffolden,  iy,  474. 
of  the  nebula  of  Orion,  y,  76. 
nitrogen,  y,  131. 

photography,  diffraction.  Draper,  yi, 
401. 
solar,  yiii,  136. 

maps  of,  ix,  307. 
atmosphere,  Toung,  iy,  366. 
Lockyer's  work  noticed,  y,  236. 
yariations  of  chemical  actiyity 
in,  yii,  414. 

so-called  continuing  rays  of  Bec- 
querel,  vii,  608. 
of  Uranus,  ii,  138. 
of  zodiacal  light,  Wright,  yiii,  39. 
Spectra,  absorption,  of  potassium  and 
sodium,  ix,  212. 

of  selenium,  etc.,  iy,  69. 
of  star-shine,  eta,  iy,  246. 
magnetic,  Mayer,  i,  263. 
projection  of  Fraunhofer  lines  of, 
Draper,  ix,  22. 
secondary.  Rood,  yi,  172. 
Spectrum-lines  of  low  temperature,yi,141. 
of  metallio  yapors,  reyersal  at,  ii, 
466. 
Spelter,  manufacture  of,  Wharton,  ii,  168. 
Spencer,  H.,   Philosophy  and   Morals, 

work  on,  noticed,  y,  406. 
Spherometer,  reflecting,  ix,  307. 
Spontaneous  generation,  fyankland,i,230. 
SpoUiewoode,  W.,  polarization  of  light, 

ix,  66. 
Sprung,  A.,  yisoosity  of  saline  solutions, 

X,  296. 
Sqtider,  E.  O,,  Head  waters  of  Amazon, 

eta,  noticed,  i,  160. 
Sttadel,  formation  and  decomposition  of 

ketones,  yi,  63. 
Stafford,  action  of  charcoal  on  organic 

nitrogen,  y,  377. 
Starch  in  sieye-cells,  yi,  231. 
formation  of,  x,  392. 
transformation-products  of,  y,  63. 
Star,  Castor,  double,  iy,  77. 

maps,  improyement  in,  Martin,  iii, 
68. 
new  double,  Bumham,  yi,  214. 
2  1097,  duplidty  of  principal,  J^m- 
ham,  ix,  302. 

re-discoyery  of  double,  H.  I.  41, 
Bwmham,  ix,  467. 
Stars,  flxed,  number  and  distribution  of, 
CknUd,  yiU  326. 
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Stars,  of  Sth  mag:DLtude,  progTunme  of 
observation  of,  i,  25. 
HcintillMion  of.  ii,  S!2. 
BliootinfCi  see  Mdeora. 
SmiiRticBl  atlas  of  U.  S.,  Brneer.  x, 

14(1. 
Steam  boilers,  eraporaldTe  effldencj  of, 

TrowMdf/e,  W,  81. 
Steamn.  R.  K   0.,  nlcyonoid  polyp,  vii, 

es. 

Stpele's  Qeology,  noticed,  i,  7S. 
Ste/aa,  eruporatioD  of  liquids,  rii,  142. 

apparent  wlhesion,  viii,  131. 
Staler,  Bolubility  of  arsenous  ojide,  vii, 

EOS. 
StmhowK,  BcticiD  of  chlorins  oD  pjrogal- 

lol,  I,  318, 
Sl»phan,  Tempera  comet,  vi,  163. 
Ekwae,  R.  P..  ^aciHl  pheDomeca  in  the 
vicinity  of  Kew  York  City,  iv,  88 

movemente   in  northern   New 
York,  Ti,  U4. 

glaciers  of  Glacial  era  in  Virginia. 
ri,  311. 
StevDiUDD,  J.  J..  Upper  Coal-moaBiiree 
weiBt  of  AlleghSDiea,  noticed,  v,  417. 
parallelism  of  ooal  b^a,  ix,  221. 
Stewart,  BaUonr,  i,  IBl. 

Lessons  in  Physics,  noticed,  i.  461. 
Treatiae  on  heat,  noticed  iii,  79. 
BtlmpwHi,  WiUism.  obiUmry  dI,  iU,  4S4. 
St   Loot*  Aaadsmy,  TruiBKtioni,  nO' 


ountafn,  atniehire  of,  Hillyer,  i, 
'.  H,,  prosaiire  required  to  soimd 


n  contaminant  of 
,g  from  ila  center. 


Stroma  topora,  vi,  229. 

relation  to  Rhiiapods,  ri,  Bl. 
Stromboli,  mechanisiLi  of  folcaao.  yiii, 

StrontiB,  vii,  181. 

Slrati,  J.  W.,  photojtmphic  reproduction 

of  diffraction-gratings,  v.  31i:. 
Stmv'.,    0„   Obsen'atioiis  at   Poiilkova, 


n  aouiiem  Mi, 
n  the  origiB 


Suess,  E,.  eatthquakes  ii 
Iz,  321. 

abstract  of  a  Memoir  oi 
of  the  Alps.  I,  44e. 
Sugar,  influence  of  light  on.  ix,  30G. 
in  malted  grain,  ii,  463. 
synthesis  of  an  isomer  of.  ii.  [  39. 
Sullivant,   W.   8.,   biographical    wffn* 
Gray,  vi,  1. 
Iconea  Miuoorum,  noticed,  iz,  311 
SulphoBolicylic  acid,  isomeric,   ARnn. 


i,  284. 


,  JTuMr 


Ojytotmchloride,  Ti,  453. 
soluble  forms  of,  etc.,  i,   1 29. 
Sulpliuric  oxide  in  gusooua  produdio! 

oombostion  of  pyrite.  x.  SIS. 
Sulphurous  acids  and  aulpliatvs,  ii.  13!. 

chloride,  vi,  451. 
Sulphiiryl  cbloride,  mcthodof  preparing:. 

1,411. 
Sutnmntion  of  series,  AdcKi.  iv,  50ti. 
SuD,  apparent  diameter,  periodic  changed 
in,  ypwminb  and  Holden,  Tiii,  2Gg. 
atmoBphere  of,  Laitgley,  x.  489. 
and  atmospheric  OEone.  viii,  411, 
corona,  Korton,  i,  S  ;    Tixing,  i,  311. 
chrotnoBphere,  magneaimo   in,    i', 
144. 


JipBBof  vjit   labS   in,-  111  "it 

Am  expedition  it  rf     ill  391 
187(1     Itiihau  report    noQceii 
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Son,  Btroctore  of,  iz,  192,  x,  71. 

temperature  of,  iii,  239,  iv,  152,  vi, 
153. 
Sun-spots,  cyclones  and  rainfall  period- 

of  1B43,  Kirkujood,  i,  275. 
seen  by  naked  eye,  i,  474. 
cause  of,  z,  71. 

and  raii^all,  Broddti^^  viii,  439. 
magnetic   declination     and    au- 
roras compared,  Xoomif,  v,  245. 
Sunlight,  chemical  efficiency  of,  it,  401. 
Surgical  cases  in  U.  8.  Army,  not,  iii, 

77. 
Suringar,  W.  F.  R.,  botanical  work,  no- 
ticed, vii,  66. 
StUtxm,    G.,  thunder  storm  with  wind 

blowing  from  its  center,  vi,  32. 
Swallow,  6.  C.J  geoL  rep.,  not,  iz,  63. 
Sweden,  geologi^  chart  of,  not,  v,  140. 
Swedish  Arctic  explorations,  x,  75. 
Syracuse,   school  of   geology  in    Uni- 
versity of,  X,  488. 


Taoonic  Mts.,  geology  of,  Dana^  yi,  268. 
Tait,  P.  G.,  Nat  Philosophy,  not,  v,  381. 
Tartaric  acid,  right  and  left,  synthesis  of, 
vi,  54. 

right,  transformation  into  raoemic 
acid,  V,  134. 
Taylor,  A.  S.,   Poisons  in  relation  to 

medicine,  not,  x,  402. 
Taylor^  J.  W.y  separation  of  yttria  and 
ceria  from  ziroonia  and  iron,  iv,  230. 
Taylor,  S.,  Sound  and  Music,  not,  vi, 

459. 
Tanrin  not  isethionamide,  viii,  61. 
TedUy  N.y  composition  of  oligodase,  iv, 

146. 
Telescope,  ghuttera  for  dome  of  equa- 
torial, Holden^  vi,  375. 
Telescopes,  i,  73. 

Tellurium  ores  in  CoL,  v,  386,  viii,  25. 
Temperature,  effects  of  on  plants  under 
different  latitudes,  x,  237. 

low,  at  New  Haven,  Loomis^  v,  238. 
of  human  body,  Oraigj  ii,  330. 
of  sun,  see  Sun. 
see  Jleat. 
Tendons,  flexor,  difference  between  in 

hand  and  foot,  HaughUm^  v,  148. 
Tennessee,    copper    deposits    of    Blue 
Ridge,  vi,  306. 

resources  of,  ix,  237. 
Silurian  age  of  Southern  Appala- 
chians, ix,  279,  370. 
Tenr^iy,  S.,  Devonian  fossils  in  the  Wah- 
satch  Mte.,  v,  139. 

Elements  of  zoology,  not,  x,  395. 
Terraces,  Dana,  ii,  144,  x,  409,  497. 


Terraces  of  British  Columbia,  ii,  142. 
Terpene,  bromide  of,  v,  132. 
Tbrquam^  Plateau's  glyceric  liquid,  and 
film  experiments  therewith,  vii,  415. 

and  Trannin^  index  of  refraction  of 
liquids,  viii,  386. 
Territories,  G^logical  Report,  i,  473,  iii, 
147,  375,  iv,  238,  vi,  313,  382,  vii,  236, 
viii,  467,  ix,  59,  152,  226,  482,  x,  68. 
Survey,  v,  475,  vi,   194,   297, 
463,  vii,  165,  236. 
Tetramethylformine,  i,  131. 
Texas,  Geol.  Report,  ix,  152,  224,  330. 
Survey,  vii,  518. 
Geology  of,  Jenney,  vii.  25. 
Thallium,  compounds  with  alcohol-radi- 
cals, viii,  60. 
new  double  salt  of,  iii,  139. 
Thayer^  A,  S,,  polarization  of  plates  of 

condensers,  viii,  208. 
Thenardy  P.  and  A.^  condensation  of  ace- 
tylene by  sUent  electric  discharge,  viii. 
61. 
Thermo-chemical  investigations,  i,  59. 
Thermodiffusion,  vi,  218. 
Thomas,  C,  list  of  elevations  and  dis- 
tances west  of  the  Mississippi,  noticed, 
iv,  246. 
ThomaSy  g^ses  enclosed  in  coals,  x,  472. 
Thompson^  C.  W.^  Challenger  expedition, 
V,  401. 
Depths  of  the  Sea,  noticed,  v,  399. 
sea-bottom,  ix,  72. 
Thompson,  Sir  Benjamin,   life  of,    no- 
ticed, ii,  230. 
Thompson^  Sir  Wiliiamy  address  before 
the  British  Associatiop,  ii,  269. 

and  Taity  Elements  of  natural  philos- 
ophy, noticed,  v,  381. 
Thcmpson,  J.,  gaseous,  liquid  and  solid 

states  of  water-substance,  vii,  693. 

TJumueny  J".,  lecture  experiments,  i,  296. 

thermo-chemical  investigations,  i,59. 

heat    of    neutralization    of    bases 

soluble  in  water,  ii,  140. 

Thoroughbreds,    reversion   of.    Brewer^ 


X,  67. 


TJiorpe's  Chemical  Problems,  not.,  i,  300. 
improved  fllter-pump,  v,  216. 
method  of  estimating  nitric,  chloric 
and  iodic  acids,  vi,  378. 

and  Young,  action  of  heat  and  pres- 
sure on  paraffin,  v.  66. 
Thudichum  and  Dupre^  Treatise  on  Wine, 

noticed,  iii,  159. 
Thurston,  R.  JET.,  remarkable  meteor,  ii^ 

63. 
Thury,  action  of  light  on  frogs,  ix,  230. 
Tidal  waves  at  Sandwich  Is.,  iv,  331. 
and  currents  along  Atlantic  coast 
of  U.  S.,  HUgard,  x,  117. 
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Tids-guugs,  BBtdielder'e,  I!,  6T. 

Tidas,  metoarglogiuel  efCecte  upon  tha 

hoighU  of,  firrd,  V,  342. 
Tieghem  on  cot^'ledon  or  Graroineffi,  v, 

on  GenninfltloH,  noticed,  rt.  390. 

Ttnnann   und    Maarmarm,   qusntitHtlTe 

delermlnution  of  TBollUti  in  vbdiUb,  z. 

TiffifTt.  Coggla's  Domet,  Tili,  78. 
Time  Biguals.  electric  Langley,  iv,  311, 
TdIjiiohi.  physiological  action  trf.  Ui.Sll. 
Drmaeiii,  D.,  new  sourca  of  magnotiBm, 


e,  411. 
Touer,  J,   11.,  Dictionary  of  EleTBtione, 

noticoil.  fii,  4  BO. 
TrsK'actinth.  composition  of,  ii.  Wi. 
nwMm.  iotensitj  of  the  twoMitucnt  raya 

fllTuioiia  aoiircea  of  li^hl,  vii,  338. 

Wtnodrum.  magnetic  obeenrBtionB,  i, 

Alt. 

bfaiw,  J.,  leu  MAattomso^s,  noticed,  t, 

Tridjrmitic  aahaB,  eruption  of,  Ballter,  x, 

a03. 
Wethylmethane,  t,  136. 
Iiilobite,  MimeMd  Iirb  of,  1.  310,  MB, 

Hi,  sai. 
Trimethyl.rarliinol   among  products   of 


TVwi'fnml  /lauHffuilk.  nlloys  of  hydro- 

Trmi/bTid-ie.  J.,  new  galvanometer,  ii,  !!  9. 
elei'lro- motive    action     of    liquids 
sejinnited  liy  mcmbrHneH,  iii,  :\i'l. 
electrical  condition   of  gas  Hames, 

Oliiu'slaw  conBideied  from  iftreomo- 
triciil  point  of  view.  iv.  I1&, 

rndiii-od  pnrrentH   and   derived  cir- 

frwine   magnetic  bar   fmm  the  ja- 
fliicnre  nf  the  earth,  rii.  -19(1. 
iiiolociihir  cliunge  hy  electrical  cur- 
igh  iron  Hnd  alee]  bars,  Tiii, 


■sthi 


rTHuasin's  gal VI 
TVwTBiriiijc,  IK /".  evaporntiye  efficiency 
of  stpom  boilers,  ir,  Nl, 

T  iljlefl   and    dingrama    relating  to 

enginea  and  boilers,  noticed,  iv,  -HIG. 

IVucA"/,  carbonic  gas  in  utmoaphere,  vii, 


nchervtiik.  meteorites  of  India,  iv.  78 
Minemlogiache  Mittheilungen, 
Heed,  Fiii.  6S3. 


lichermali,   pseudomorphB    afUr  Ijin 

dorite,  I,  61. 
Tuckerman,   E.,  Oenera  Lichennn,  M 

tioed,  iv,  420. 

and  Frost.  Catalogue  of  plaoti  tba 

Amherst  College,  antioed,  i,  SItt. 
Ttrngeten,  compouads  of.  iii,  SSS. 
Tuning  forlis,  laws  of,  ix.  51. 
Tuscurora  soundings,  viii,  231. 
Tiaiuing,  A.   C.  earthquake,  Od,  IH 

i.*7. 

BurorB,  F^b.  *,  1873,  iii,  itS. 
Euclid's  doctrine  of  parallele  doM 
strated,  iv,  33S. 
7ywlaiL  acoustic  trsnsparencr  and  opu- 
ity  of  the  utiupspbere,  vii,  S13. 
endownient  by,  in  America,  v,  3K. 
works,  noticed,  »,  333. 
and  Ueory  on  Sound,  z,  471. 
Tyrosm.  ajnthesia  of,  vl,  85. 


1.  CTa*. 


Uintah  Uts.,  (Hology  of,  JTariiS 
tntmmariae.  oonstitutioD  of,  v, 
Undulation,  velodty  of  primitin 

viii,  3fl6. 

(Jnger,  conatitutioD  of  ultnminrtne,  t,  1  li. 
Unite,  dynnmical  and  eleotriotl.  vii,  at. 
TTncmatin  from  bieinstin.  ii.  141. 
nnmic  acid,  basicitj  o(,  i,  311. 

psnuta  E^iT,  MS, 

Urin'nili,  ,f.,  meteorites  of  La  Coocepdon 


o!iv. 


■  of.  ni. 


Utah.  Birds  of,  Henebaw,  not.,  viii,  146. 

Cretaceous  in,  Mrek,  v.  3Hi. 

Devonian  fossila  in  Wabsslch  Ule. 
V,  l:f9. 

Kncene  of,  i,  331,  ix.  V.l.  linS. 

Geology  nf,  BlaJ^e,  ii.  316. 

Greiit  Siilt  Lake,  changes  of  level  is. 
viii,  226, 

ashes  of,  viii,  UG, 

Mining  districts,  Silliman,  iiu  193. 

Uiulsh  Mla„  Murah,  i,  191. 


ValentiHS.  J  J,  gold  a 

tionin  lB7il,  vii,  160. 
Valentin's  Chemistry,  noticed,  i,  299. 

Valsfii,  capillary  atlraction,  iii.  21T- 
Vaundiiun,  researches  on,  i,  374. 

VflUfouver  and  Queen  Charlotte  IslinJs. 
eiploratinns  in.  v,  231, 
age  of  Cretaceous,  I,  3"a. 
lijniitic  of  ix,  318. 
VanaUne,  viii,  3B4. 
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Vanilliiie  in  ▼aniUa,  quantitative  deter- 
mination of,  X,  473. 
Vuipor  yeaiclea,  Flakau,  iv,  129. 

volume,      detennioing      molecular 
weights  from,  v,  65. 
VarietieB,  do  they  wear  out  ?   Orcty^  ix, 

109. 
Ventilation  of  soldiers*  quarters,  notioed, 

1,476. 
Venus  as  a  luminous  ring,  Zjf^man,  iz, 
47. 

atmosphere  of,  iz,  47,  327. 
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ERRA.TA. 

The  Errata  of  the  Tolumes  1  to  9  will  be  found  seyerallj  in  each.    The  follow- 
g  are  additional 

oL  iiif  p.  383,  line  9,  for  i.  e.,  read  e.  g. ;  line  44,  for  first,  read  e.  g. 

p.  384,  lines  7  to  13  should  be  transposed  so  as  to  follow  line  36 ;  lines  36 
and  52,  for  L  e.,  read  e.  g. 
oL  T,  p.  9,  line  30,  for  66*  60'-3,  read  65*  58 -3. 
p.  11,  line  16,  for  cuspidakUj  read  cuspidata, 
p.  15,  line  11  of  notes,  for  spine,  read  spire;  line  35  of  notes,  for  Jhdeeinay 

read  heHdna. 
p.  100,  line  18  of  notes  for  Lyngmanni^  read  Lytmgmanni. 
oL  yi,  p.  439,  line  14,  for  Krogeriy  read  Kroyeri;  line  16,  for  Nychia  cirro9€L^  read 
Bhmoe  (Erstedii;  line  24,  for  lucidciy  read  nitidulvm, 
p.  440,  line  4,  for  aopotiUa^  read  sapotiUa;  line  9,  for  aoUdida,  read  soUda; 
last  line  of  note,  for  1870  read  1780. 
ol.  Tii,  p.  39,  line  6  from  bottom,  for  Ophiocnida  hiapida,  read  Opkiacaniha  apinu" 
losa. 
p.  131,  line  6  from  bottom,  for  PorUagenia  read  Pantogenia, 
p.  132,  line  9,  for  Borlasia  «p.,  read  Oq)kahthrix  ftnearie. 
p.  134,  line  29,  for  EuiroaalpinXf  read  Uroaalpinx. 
p.  444,  line  37,  for  A.  Chanean,  read  A.  Ohauyeau. 
oL  z,  p.  40,  line  39,  for  Oauthouy,  read  Oouthouy. 

p.  155,  line  42,  for  E.  Sesemann,  read  G.  Seemann. 

p.  213,  line  26,  the  statement  "  16  inches  in  circumference  '*  applies  to  the 

basal  portion  of  the  short  arms, 
p.  352,  in  figure,  transfer  the  letter  /S  to  the  knife-edge  from  which  the 

wire  basket  is  suspended, 
p.  427,  line  11  from  top,  for  400  yonb,  read  800  feet  at  highest  modem  floods ; 

13th  line  from  top,  for  500  to  550,  read  400  to  450. 
p.  480,  Imes  3  and  20  from  foot,  for  19^  27^  read  15"*  27';  and  last  line* 

for  7°  12',  read  6'  12'. 
p.  488,  line  8  from  top,  for  Waltbb,  read  Watson. 


!1 


i  . 


r 


-^ 


^■■•"^^*: 


-'" 

-I 

^ 

i 

$ 

At 

j^vU^t 

tf 

/-o^ 

' 

^  L 

y, 

I.  JOUR.  SC).,  VoL  X,  1675- 


OUR.  SCI.,  Vol.  X.  1873. 


I 


s  * 


I 


10 11    8 


8 

Plata  IV. 

i                                 S 

■1 

ID 

11 8 

i 

■» 


uHONDRODITE,    BREWSTER, 'S't 


CHONDRODrrE.   BREV)SIOt.,'S~l, 


fa  JS::;  BlSgYo'.]C 


/^ 

€^/ 

^ 

^ 

U: 

nI^ 

V^ 

K 

^^vw 

' 

3^^^-^ 

/     t3 

Ix/    X 

\ 

C"  \ 

^r^ 

N 

vf 

__/\   vv 

\V^     \ 

V' 

\ 

Y^K/\ 

?F 

*</  \"  \ 

\fy\s- 

r 

^ 

^^ 

^><if 

/ 

W^ 

•^ 

^ 

Vv^ 

y>^ 

Axf 

'  /  , 

...\ 

/   , 

\: 

^W^ 

X 

^ 

M 

^ 

s 

^ 

<y^ 

$^ 

y 

CHOIIDKODITE. 


iUR.  SCI^  Vol.  X,  1873. 


1^ 


tCHTHYORNIS   OlSPkR    Mfcr*,  ' 


.  JOUR  SC^..  Vol  X,  1875- 


HCSPEROHNU  REQfcU*  »«*■ 


a 

X 


i. 
t 

I 


J! 


i  I 


1 


1 — 1 — 1 — \ — ' — ''"^"f"  'y-jf' 

1       ■  t                 i         1  vfe 

\'    [ 

; 

\       !  M 

'v    -" 

. 

- 

■--■■■;'•■■'    :         i  Pis 

■'    ,    ■ 

:  m 

1  ^^-^^ 

;_  J. 

"7" 

- 

i  ^^■- 

i 

■• 

''M 

.  v 

■? 

'■ 

■i's 

■'-■■ 

.  ,^.-1 

.L_ 

. 

.1^ 

■ 


•  .  t 

I 


'i 


i 

m 
I  * 

1 


i 


f 

■f 

■;i 
1 


*>:. 


SFANFORD  UNIVERSITY  LIBR 

Stanford,  Gilifomia 


\ 


